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EXECUTIVE  SUMMARY 

This  report  documents  the  findings  and  activities  of  the  Site  Investigation 
(SI)  conducted  at  the  Iowa  Air  National  Guard  (lANG)  the  Sioux  Gateway  Airport 
in  Sergeant  Bluff,  Iowa.  Field  activities  at  the  Installation  took  place  between  July 
17,  1990  and  August  24,  1990.  This  SI  was  conducted  under  the  Department  of 
Defense  Installation  Restoration  Program,  The  purpose  of  the  investigation  was  to 
confirm  or  deny  the  presence  of  chemical  contamination  in  sediment  and 
groundwater  at  the  Base  and  assess  potential  risks  to  the  environment  and  human 
health. 


The  LANG  Installation  is  located  in  the  west  central  region  of  Iowa, 
approximately  seven  miles  south  of  downtown  Sioux  City,  in  Woodbury  County,  It  is 
located  along  Interstate  Route  29,  just  east  of  the  Missouri  River,  The  185th 
Tactical  Fighter  Group  operates  from  92  acres  of  land  and  occupies  40  buildings  at 
the  Sioux  Gateway  Airport, 

The  Preliminary  Assessment  (PA)  Report  (Hazardous  Materials  Technical 
Center,  1988)  for  the  lANG  identiSed  two  sites  that  may  contain  hazardous 
materials  or  hazardous  waste.  These  sites  were  rated  according  to  the  Hazard 
Assessment  Rating  Methodology  (HARM)  and  recommended  for  funher 
investigation. 

During  the  SI,  a  total  of  17  soil  borings  were  advanced  by  a  drilling  rig. 
Three  were  completed  as  one-inch  diameter  piezometers,  five  as  temporary  w'ells 
and  eight  as  permanent  monitoring  wells.  One  boring  was  abandoned  after 
sampling.  The  majority  of  the  borings  were  drilled  to  approximately  30  feet. 

The  unconsolidated  deposits  across  the  two  sites  are  generally  similar.  The 
uppermost  15  feet  is  composed  of  silts  and  silty  clays.  These  deposits  are  underlain 
by  slightly  silty  fine  sands.  Groundwater  levels  range  between  22  and  25  feet  below 
grade.  Groundwater  flow  is  generally  toward  the  southwest. 

Site  1  is  a  former  defueling  pit  where  excess  JP-4  fuel  was  dumped  from 
aircraft  during  the  period  between  1961  and  1974.  An  estimated  180,000  gallons  of 
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JP4  may  have  been  released  at  this  site.  The  following  are  activities  conducted 
during  the  SI  at  Site  1: 

•  Soil-gas  survey 

•  Instsdlation  or  three  piezometers 

•  Installation  of  eight  monitoring  wells,  including  soil  samples 

•  Sampling  of  soil  and  water  at  tne  surface  of  the  defueling  pit 

•  Groundwater  sampling  from  wells  without  phase-separated 

hydrocarbons 

Results  of  these  activities  showed  phase-separated  hydrocarbons  in  three 
monitoring  wells  within  200  feet  of  the  defueling  pit.  The  five  remaining  wells 
surrounding  the  pit  did  not  have  phase-separated  hydrocarbons  present  though 
some  dissolved  concentrations  of  fuel  components  were  found  in  two  of  these  wells. 

At  Site  1,  the  following  parameters  were  detected; 

Volatiles 

Benzene 

Toluene 

Ethylbenzene 

Xylenes 

Semi-Volatiles 

Napthalene 

2-Methylnaphthalene 

Dibenzofuran 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Benzo(b)fluoranthene 

2,4-Dimethylphenol 

Total  Petroleum  Hydrocarbons 
Gross  Alpha 
Radium  226 
Radium  228 

All  of  these  parameters  except  for  the  radiological  parameters  were  detected 
within  about  170  feet  of  the  defueling  pit.  Analysis  for  radiological  parameters  were 
performed  from  only  one  location  about  375  feet  north  of  the  defueling  pit. 

The  volatiles  (BTEX)  were  detected  in  soil  and  water  and  their 
concentrations  ranged  from  non-detect  to  100,000  (estimated)  ppb.  Semi-volatiles 
were  detected  in  soU  and  water  and  their  concentrations  ranged  from  non-detect  to 
2,900  ppb.  Total  petroleum  hydrocarbons  concentrations  in  soil  and  water  ranged 
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from  non-detect  to  3,100  ppm  and  concentrations  of  radiological  parameters  ranged 
from  non-detect  to  35.6  pCi/1.  A  potential  migration  path  for  the  contaminants 
could  be  with  the  groundwater. 

Iowa  Action  Levels  for  BTEX  in  groundwater  range  from  1  ppb  for  benzene 
to  10,000  for  total  xylenes.  No  enforceable  MCLs  for  BTEX  in  soil  are  in  effect. 
Also,  there  are  no  enforceable  MCLs  in  effect  for  semi-volatiles  or  Total  Petroleum 
Hydrocarbons.  MCLs  of  15  pCi/1  for  Gross  Alpha  and  5  pCi/1  for  combined 
Radium  226  and  228  are  in  effect. 

Based  on  these  results,  a  focused  feasibility  study  with  remedial  measures  is 
recommended.  According  to  the  preliminary  risk  evaluation  (PRE),  there  is  no 
immediate  threat  to  persons  in  the  area.  However,  remedial  measures  should  be 
implemented  so  that  the  migration  of  the  free  and  dissolved  hydrocarbons  can  be 
checked. 

Site  2  is  the  possible  low-level  radioactive  waste  disposal  area.  This  site  is  a 
small  area  ten  feet  by  ten  feet  enclosed  by  a  dilapidated  barbed-wire  fence.  Inside 
the  fence  are  three  metal  casings.  It  is  our  understanding  that  this  area  was  used  by 
the  Air  Force  for  the  disposal  of  low-level  radioactive  wastes,  such  as  radio  tubes. 
The  following  activities  were  conducted  at  the  site  during  the  SI: 

•  Surface  radioactivity  survey 

•  Magnetometer  survey 

•  Installation  of  five  temporary  monitoring  wells 

•  Collection  of  soil  and  ^oundwater  samples  for  radioactivity  analyses 

•  Removal  of  temporary  wells. 

At  Site  2,  the  following  parameters  were  detected: 

Gross  Alpha 
Gross  Beta 
Radium  226 
Radium  228 

These  concentrations  ranged  from  non-detect  to  45  pCi/1  in  the  soil  and 
groundwater.  These  parameters  were  detected  as  far  as  160  feet  away. 

Results  of  analyses  for  gross  radioactivity  and  radium  showed  the  following 
concentrations  in  the  soil  at  Site  2  to  range  from  0.9  pCi/g  to  3.3  pCi/g  for  gross 
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alpha;  from  1.3  pCi/g  to  5.3  pG/g  for  gross  beta;  from  0.36  pCi/g  to  1.5  pCi/g  for 
radium  222  and  from  less  than  0.2  pCi/g  to  2.4  pCi/g  for  radium  228.  None  of  these 
concentrations  exceeded  the  MCL.  In  addition,  these  concentration  levels  do  fall 
within  expected  ranges  according  to  the  Controls  for  Environmental  Pollution 
Laboratory  (Pers.  Comm.  J.  Mueller,  CEP,  1990).  The  analysis  of  Missouri  River 
silt  samples  detected  gross  alpha  concentrations  at  2  pCi/g  and  non-detect  while 
gross  beta  levels  were  4  pCi/g  and  0.02  pCi/g  (Pers.  Comm.  T.  Kastamzo,  Fort 
Calhoun  Nuclear  Power  Plant,  1990).  Values  in  Nazaroff  (1988)  for  radium  226  and 
thorium  232,  the  parent  of  radium  228,  range  from  0.11  pCi/g  to  4.19  pCi/g  for  soils 
in  the  United  States. 

Groundwater  samples  from  three  of  the  five  wells  from  Site  2  exceeded  the 
gross  alpha  MCL.  However,  radium  concentrations  in  water  can  range  from  19 
pCi/1  to  180,000  pCi/1  depending  upon  the  local  geologic  conditions  (Nazaroff, 
1988). 


Samples  from  MW-6  and  an  UST  assessment  location  were  taken  for 
background  purposes  with  the  following  results: 

soil  samples  collected  from  monitoring  well  6  at  Site  1  (located  cross- 
gradient  and  approximately  3,500  feet  east  of  Site  2)  showed  gross  alpha 
concentration  to  be  35  pCi/g  for  a  sample  collected  at  23  feet  and  1.4  pCi/g  for  a 
sample  collected  at  27  feet  (The  high  value  of  35  pCi/g  is  considered  an  anomaly, 
since  it  was  not  confirmed  by  the  sample  below.  The  value  could  have  been  caused 
by  minerals  such  as  biotite  or  feldspar).  Soil  samples  from  a  monitoring  well 
installed  for  an  underground  storage  tank  assessment,  located  approximately  one 
mile  east  of  Site  2,  had  gross  alpha  concentrations  of  1.2  pCi/g  and  1.6  pCi/g.  A 
water  sample  from  monitoring  well  6  had  a  gross  alpha  concentration  of  21  pci/1 
and  the  value  from  the  well  at  the  underground  storage  tank  was  25  pCi/1. 
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The  results  of  the  analyses  performed  on  soil  and  water  samples  collected 
from  Site  2  (when  compared  to  the  background  data  collected  and  data  available 
from  literature)  suggest  that  the  values  are  within  the  range  of  naturally  occurring 
conditions  and  not  a  result  of  Air  Force  or  Air  National  Guard  activities. 

It  is  recommended  that  a  decision  document  elimination  Site  2  from  further 
investigation  be  prepared  along  with  the  available  data. 
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SECTION  1 
INTRODUCTION 

1.1  BACKGROUND  AND  AUTHORITY 

The  Department  of  Defense  (DOD)  has  developed  the  Installation  Restoration 
Program  (IRP)  to  identify  and  fully  evaluate  suspected  problems  associated  with  past 
contamination,  and  to  control  potential  health,  welfare  and  environmental  hazards 
resulting  from  these  past  operations.  The  IRP  is  the  basis  for  response  action  on  ANG 
installations  under  the  provisions  of  the  Comprehensive  Environmental  Response, 
Compensation  and  Liability  Act  (CERCLA)  of  1980  and  amended  by  the  Superfund 
Amendment  and  Reauthorization  Act  (SARA)  of  1987.  This  is  the  primary  legislation 
governing  remedial  action  at  past  hazardous  waste  disposal  sites. 

The  National  Guard  Bureau  (NGB),  through  the  Air  National  Guard  (ANG) 
Support  Center,  has  initiated  the  IRP  in  response  to  policies  of  the  Department  of 
Defense  (DOD).  The  IRP  has  been  developed  as  a  phased  program  for  identifying  and 
addressing  environmental  contamination  resulting  from  past  management  practices  at 
ANGB  installatioiL  As  a  part  of  the  IRP,  the  ANG  through  a  U.S.  Air  Force  (USAF) 
interagency  technical  support  agreement  with  the  U.S.  Department  of  Energy  (DOE), 
uses  Martin  Marietta  Energy  Systems,  Inc.  (MMES)  to  provide  technical  assistance  for 
implementation  of  the  ANG  IRP.  MMES  has  been  contracted  by  DOE  to  carry  out  the 
Hazardous  Waste  Remedial  Actions  Program  (HAZWRAP)  at  Air  National  Guard. 
Engineering-Science  (ES)  as  a  subcontractor  to  HAZWRAP  conducted  a  Site 
Investigation  (SI)  at  the  LANG  at  the  Sioux  Gateway  Airport  in  Sergeant  Bluff,  Iowa. 
Authorization  for  the  investigation  is  by  General  Order  No.  96B-99788C,  Task  Order 
No.  Y-03. 


12  PURPOSE  AND  SCOPE 

The  objective  of  the  SI  is  to  evaluate  two  identified  sites  at  the  Installation  and 
determine  whether  (1)  a  Remedial  Investigation  (RI)  is  required,  (2)  a  decision  of  no 
further  action  can  be  supported,  (3)  a  Focused  Feasibility  Study/Remedial  Measure 
(FFS/RM)  is  required,  or  (4)  inunediate  removal  is  appropriate. 
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This  report  documents  activities  and  findings  of  the  SI.  The  purpose  of  the  SI  is 
to  confirm  the  presence  or  absence  of  contamination  in  soils  and  groundwater  and  assess 
the  potential  risks  to  health,  welfare  and  the  environment. 

Section  6  of  this  report  contains  recommendations  based  on  the  results  of  the  SI. 
The  recommendations  can  be  divided  into  two  categories:  Those  indicating  further 
action  in  the  remedial  investigation  (RI)  and  those  indicating  no  further  action.  The 
purpose  of  the  RI  is  to  define  the  extent  and  magnitude  of  contamination  detected  in  the 
SI  and  to  further  assess  potential  risks  to  health,  welfare  and  the  environment. 

13  INSTALLATION  DESCRIPTION  AND  HISTORY 

The  185th  Tactical  Fighter  Group  was  first  organized  in  December,  1946.  First 
known  as  the  174th  Fighter  Squadron,  the  unit  was  reorganized  and  designated  the 
185th  Tactical  Fighter  Group  in  1962.  The  185th  operates  from  92  acres  of  land  at  the 
Sioux  Gateway  Airport  and  occupies  40  buildings.  The  Installation  had  steady  growih  of 
personnel  from  time  of  its  organization  tmtil  the  present  time.  The  majority  of  building 
construction  took  place  in  the  mid  to  late  1950’s  and  in  the  mid-1970’s. 

The  present  property  agreement  is  between  the  City  of  Sioux  City,  Iowa  and  the 
Department  of  the  Air  Force  (License  for  National  Guard  Purposes,  Form  1  May  63). 
The  agreement  commenced  1  July  1969  and  expires  20  June  2019.  The  agreement 
automatically  renews  annually  until  the  expiration  date,  unless  the  Government 
exercises  its  right  to  give  notice  to  termination.  The  agreement  provides  for  the 
exclusive  use  of  buildings  and  parcels  of  land  located  on  the  Sioux  Gateway  Airport, 
together  with  all  roads,  sidewalks,  railroads,  utilities,  drainage  ditches,  sewer  lines, 
aprons,  buildings  and  structures  and  tools,  equipment  and  fixtures,  on  11  parcels  which 
are  lettered  and  listed  within  the  agreement 

Use  and  occupancy  of  the  Installation  is  without  cost  to  the  Government, 
provided  the  Government  maintains  and  keeps  the  premises  in  good  repair  and 
condition,  and  pays  all  cost  of  operations,  maintenance  and  restoration  caused  by  the 
occupancy  of  the  premises.  The  Government  reserves  the  right  to  use  the  property 
included  in  the  license,  including  all  buildings  and  improvements  situated  thereon,  for 
such  purposes  as  the  Department  of  the  Air  Force  deems  necessary  in  the  interest  of 
national  defense. 
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During  the  period  from  1968  to  1988,  at  least  16  shops  generating  various 
hazardous  wastes  were  in  operation  at  the  lANG  Installation  (HMTC,  1988).  These 
shops  included  Aircraft  Maintenance,  Aerospace  Ground  Equiopment  Maintenance, 
Fuels  Maintenance,  Entomology,  Vehicle  Maintenance,  Nondestructive  Inspection, 
Weapons  Maintenance,  Corrosion  Control,  Paint  Shops,  Machine  Shop,  Hangar  Spaces, 
Plumbing  Shop,  Electric  Shop,  Battery  Shop,  PhotoLab  and  Propulsion  Shop. 

A  Preliminary  Assessment  (PA)  conducted  in  1988  by  the  Hazardous  Materials 
Technical  Center  (HMTC)  identified  two  sites  which  warranted  further  investigation. 

1.4  SUMMARY  OF  PREVIOUS  ACTIVITIES  AND  FACILITY  DESCRIPTION 

One  prior  investigation  was  conducted  on  the  Installation.  A  PA,  dated 
December  1988  was  conducted  to  identify  and  evaluate  suspected  problems  associated 
with  past  hazardous  waste  handling  procedmes,  disposal  sites,  and  spill  sites  on  the 
Installation.  Persoimel  from  HMTC  visited  the  site,  reviewed  existing  environmental 
information,  analyzed  Installation  records  and  conducted  interviews  with  past  and 
present  Installation  personnel.  Based  on  information  developed  during  the  PA,  two 
sites  were  identified  that  may  contain  hazardous  materials  or  hazardous  wastes  (HMTC, 
1988).  Specific  information  identified  in  the  PA  is  summarized  below. 

A  defueling  pit  was  identified  in  the  PA  as  Site  1  (Figures  1.1  and  1.2).  This 
defueling  pit  exists  in  a  slight  depression  two  to  three  feet  deep  and  is  located  off  the 
edge  of  the  nmway  near  the  Alert  Hangar  (Building  No.  241).  The  pit  was  used  to  dump 
excess  JP-4  fuel  approximately  twice  per  month  during  the  period  1961  to  1976.  An 
estimated  180,000  gallons  of  JP-4  may  have  been  released  at  this  site.  In  June  of  1989, 
the  dimensions  of  the  pit  were  approximately  30  feet  by  20  feet  and  contained  ponded 
water.  Vegetation  around  the  pit  did  not  appear  stressed  at  the  time  of  this  inspection. 
An  uncapped  metal  pipe  located  at  the  pit  center  measures  about  four  inches  in 
diameter  and  protrudes  about  three  feet  from  the  surface. 

Site  2  is  the  possible  low-level  radioactive  waste  disposal  area  (Figures  1.1  and 
1.3).  It  is  located  inside  the  ammunition  storage  area  on  the  west  side  of  the 
Installation.  Site  2  is  a  small  area  of  high  grasses  approximately  ten  feet  by  ten  feet 
enclosed  by  a  low,  dilapidated  barbed  wire  fence.  Within  the  enclosed  area  are  three 
neatly  installed  steel  casings,  two  of  which  are  installed  with  concrete  pads  at  their  bases. 
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All  three  have  locked  lids.  It  was  reported  that  this  area  was  used  by  the  Air  Force  for 
disposal  of  low-level  radioactive  wastes,  such  as  radio  tubes.  Additional  information  on 
the  amounts  and  types  of  wastes  disposed  of  at  this  site  is  not  available.  During 
inspections  for  the  PA,  no  radioactivity  was  detected  by  a  Geiger  counter  in  the  vicinity 
of  the  fenced  area,  though  readings  were  not  taken  on  the  inside  of  the  casings.  There 
was  no  evidence  of  environmental  stress  at  this  location. 
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SECTION  2 

ENVIRONMENTAL  SETTING 

2.1  GEOGRAPHIC  SETTING 

The  185th  Tactical  Fighter  Group  (TFG)  of  the  lANG  is  located  at  the  Sioux 
Gateway  Airport,  Sergeant  Bluff,  Iowa.  The  Sioux  Gateway  Airport  is  located  in  the 
west  central  region  of  Iowa,  approximately  seven  miles  south  of  downtown  Sioux  City,  in 
Woodbury  County.  The  Installation  is  located  in  Township  88  North,  Range  47  West  in 
Sections  25  and  36.  The  Installation  presently  leases  a  total  of  92  acres  in  eleven 
separate  parcels  on  the  eastern  part  of  the  airport  from  the  City  of  Sioux  City,  Iowa. 
Figure  2.1  shows  the  location  of  the  Installation  relative  to  the  State  of  Iowa. 

Land  located  north  of  the  Installation  includes  the  former  Sioux  City  Air  Force 
Base,  which  is  now  a  mixture  of  commercial  and  residential  property.  West  of  the 
Installation  are  the  airport  runways  and  the  Missouri  River.  The  Missouri  River  is 
approximately  2  miles  from  the  Installation.  Properties  located  south  and  east  of  the 
Installation  are  primarily  agricultural  and  residential.  Approximately  0.75  miles 
northeast  of  the  Installation  is  the  residential  community  of  Sergeant  Bluff,  Iowa.  The 
residential  population  within  a  1-mile  radius  of  the  Installation,  including  Installation 
personnel  is  estimated  at  1,810  (HMTC,  1988). 

2.2  CLIMATE 

The  climate  of  the  Sioux  City,  Iowa  area  is  described  as  typical  of  interior 
continental  locations.  It  is  characterized  by  relatively  light  rainfall,  lower  humidity,  hot 
summers,  cold  winters  and  wide  variations  in  temperature  and  precipitation  from  year  to 
year.  The  average  annual  temperature  for  the  northern  counties  of  Iowa  is  46 ’F.  The 
coldest  month  is  January  and  the  warmest  month  is  July  with  average  temperatures  of 
19 ‘F  and  73 ‘F,  respectively  (National  Oceanic  and  Atmospheric  Administration,  1974). 

The  mean  aimual  precipitation  in  the  Sioux  City  area  is  25  inches  per  year. 
Approximately  75  percent  of  annual  precipitation  falls  as  rain  during  the  warmer  months 
of  April  to  September.  Floods  are  most  frequent  in  June,  but  also  occur  at  the  end  of 
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March  usually  as  a  consequence  of  rain  on  frozen  ground  or  rain  and  rapid  snowmelt 
(HMTC,  1988). 

2.3  GEOLOGY 

The  Installation  is  located  approximately  two  miles  east  of  the  Missouri  river 
within  the  Missouri  Alluvial  Plain  Physiographic  Province.  The  alluvial  sediment 
consists  of  unconsolidated  clay,  silt,  sand  and  gravel  and  was  deposited  by  Pleistocene 
glacial  meltwater  (Munter,  et  al.,  1983).  According  to  well  logs  from  the  vicinity  of 
Sergeant  Bluf^  Iowa,  the  thickness  of  the  unconsolidated  deposits  range  between  110 
and  210  feet. 

At  Site  1  (Defiieling  Pit)  (Figure  2.2),  the  sediments  encountered  are  generally 
composed  of  silty  clays  and  silty  fine  sand.  The  stratigraphy  showed  silty  clays  occurring 
between  zero  and  15  feet  and  silty  sand  between  15  and  30  feet  below  grade.  At  Site  2 
(Figure  2.3)  (potential  radioactive  waste  disposal  area)  which  lies  approximately  3200 
feet  northwest  of  Site  1,  sediments  encountered  were  interbedded  silts  fine  sands  and 
clays  between  zero  and  16  feet.  Between  16  and  32  feet  below  grade,  silty  fine  sand  was 
typical.  Figures  2.4  and  2.5  show  general  geologic  cross-sections  across  Sites  1  and  2. 

The  bedrock  beneath  the  Missouri  Alluvial  Plain  consists  of  Cretaceous  age  rocks 
that  dip  toward  the  northwest  at  approximately  four  feet  per  mile.  The  first  bedrock 
encountered  beneath  the  unconsolidated  deposits  is  the  Nishnabotna  member  of  the 
Dakota  Formation.  The  Nishnabotna  member  is  a  medium  to  coarse  grained, 
micaceous  sandstone.  It  often  contains  conglomerate,  shale,  claystone,  and  fine-grained 
sandstone  interbeds.  The  thickness  of  the  Nishnabotna  member  varies  from  63  to  365 
feet  with  an  undulating  surface  (Munter,  et  al.,  1983). 

The  Cretaceous  rocks  are  unconformably  underlain  by  Paleozoic  rock  in  the  area 
of  the  Installation.  These  Paleozoic  rocks  consist  of  dolostones,  limestones,  and 
sandstones  which  dip  to  the  south-southeast  at  18  feet  per  mile.  The  first  Paleozoic 
rocks  foimd  beneath  the  Installation  is  an  undifferentiated  limestone  and  dolostone 
formation  of  Mississippian-age.  This  rock  unit  is  underlain  by  Devonian,  Ordovician, 
and  Cambrian-age  rock  (see  Table  2.1). 
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HYUROGEOLOGIC  UNITS 
IN  NORTHWEST  IOWA, 
(HUNTER,  1983) 


TABLE  2 


Systea 

Fonulion 

Description 

Hydrostratigraphic  unit 

sand  and  jravel  near  streacs 

alluvial  aquifers 

loess,  wind  blown  silt  r.an> 
tlinj  uplands  and  terraces 

minor  aquifers  grading  to 
leaky  confining  unit 

W 

*« 

c 

u 

Cl 

undifferer.ti»**d 

till,  poorly  sorted  fine- 
teatured  jiacial  sediment 

regional  confining  unit 
comionly  200-<00  feet 
thick 

& 

sand  or  sand  and  gravel  with¬ 
in  or  between  tills  or  beneath 
tills  in  bedrock  valleys. 

intertill  or  buried 
channel  aquifers,  locally 
highly  productive. 

Cirine 

calcareous  black  marine  shale 

regional  confining  beds. 

Sreenhorn 

chalky  limestone,  shaly 

where  present.  Weathered 
Greenhorn  may  yield  small 

Gnneros 

calcareous  marine  shale 

amounts  of  water. 

s 

w 

« 

md 

Cl 

Cl 

«■ 

Voodbury 

Keener 

intertedded  shale,  sandstone 
and  lignite.  Thickness  and 
eatent  variable 

W 

V 

w 

a 

c- 

minor  aquifer  grading 
to  confining  unit.  Low 
to  moderate  yields  to 
wells 

Kishnabotna 

Kertar 

Kassive  sandstone,  medium  to 
coarse  grained,  .  ‘th  shale 
interbeds.  Coenonly  ever  200 
feet  thick. 

e 

S 

major  aquifer  in  aiuch 
of  northwest  Jowa. 

Pennsyl- 

vtnlin 

undUfer«nt1(t«d 

mostly  shale,  with  some  sand¬ 
stone,'  limestone  and  coal 

confining  unit  not  exten¬ 
sive  in  northwest  lo»’t. 

•jnd1ff*rer:leted 

limestone  and  dolostone 

C»vOr.i»n 

unfilfferenlUxcd 

dolostone,  shaly  near  top 

wells,  significant  aquifer 
only  where  near  land 
surface. 

dolostone 

G<1en« 

dolostone 

Dccorih 

shale 

e 

Plitlcvillc 

shale  and  shaly  dolostone 

regional  confining  unit 

e 

Gitnwood 

shale  and  oolitic  ironstone 

o 

St. 

Peter 

sandstone,  fine-grained  and 
shaly. 

dolostone  and  shale 

Major  regionally  extensive 
aquifer 

Jordan 

sandstone,  medium-grained, 
dolor.itic 

1.. 

Lawrence 

dolostone 

• 

e 

k. 

f 

Davis 

shale,  some  sandstone  and 
dolostone 

Ko  major  aquifers 

«t 

Sonne terrt 

dolostone,  silty 

a 

Sinon 

sandstone 

Sioua 

quarttite  and  argillite,  com¬ 
monly  weathered  at  top,  low 
yields  to  wells 

effective  base  of  ground- 
water  systems 

undifferonliatrd 

igneous  and  ivtamorphie  rocks, 
very  luw  water-bearing  ca¬ 
pacity. 
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2,4  HYDROGEOLOGY 

Groundwater  occurs  in  the  glacial  and  alluvial  sediments  and  in  bedrock  units 
below  the  Installation.  A  shallow  alluvial  aquifer  exists  within  the  Pleistocene  glacial 
drift  deposited  in  the  Missouri  River  Valley,  These  glacial  deposits  consist  of 
unconsolidated  gravels,  sands,  silts  and  clays.  These  deposits  are  reported  to  be  between 
110  and  210  feet  in  thickness.  The  water  table  occurs  within  20  to  30  feet  of  the  ground 
surface  in  the  vicinity  of  the  Installation.  Groundwater  flow  direction  for  this  shallow 
aquifer  is  generally  to  the  southwest  and  discharges  to  the  Missouri  River  or  nearby 
tributaries.  The  average  hydraulic  conductivity  of  the  shallow  aquifer  at  Site  1  ranged 
between  1.4x10'^  and  7.80x10'^  cm/sec.  Locally,  this  shallow  aquifer  is  very  permeable 
and  has  reportedly  yielded  several  thousand  gallons  per  minute  to  wells.  The 
Installation  potable  water  is  supplied  by  Sioux  City  municipal  water  which  receives  90 
percent  of  its  water  from  wells  located  along  the  Missouri  River.  The  alluvial  aquifer  is 
tapped  by  five  of  Sioux  City’s  mum'cipal  wells  north  of  the  Installation  as  well  as  several 
private  wells  south  of  the  Installation.  These  private  wells  are  reported  to  be  as  shallow 
as  30  feet  (HMTC,  1988).  The  City  of  Salix,  Iowa,  located  eight  miles  southeast  of  the 
Base,  also  obtains  its  water  supply  from  the  alluvial  aquifer.  The  City  wells  are  located 
about  sue  miles  north  of  the  Base. 

The  Dakota  aquifer  is  another  important  source  of  water  in  the  region  of  the 
Installation.  It  occurs  within  the  Nishnabotna  Member  of  the  Dakota  Formation,  a 
massive  sandstone  unit  of  Cretaceous-age  rock.  The  Dakota  aquifer  is  approximately 
200  feet  thick  beneath  the  Installation  and  has  a  lateral  extent  which  covers  most  of  the 
northwestern  portion  of  Iowa  (Munter,  et  al.,  1983).  The  aquifer  is  confined  by 
overlying  glacial  tills  and  fine-textured  Pleistocene  sediment  beneath  the  Installation. 
The  groundwater  within  this  aquifer  flows  toward  the  southwest  and  has  a  hydraulic 
gradient  of  five  feet  per  mile.  The  average  hydraulic  conductivity  of  the  Dakota  aquifer 
is  40  to  45  feet  per  day  (.014  to  .016  cm/sec).  Five  municipal  wells  of  Sioux  Qty 
penetrate  the  Dakota  aquifer  to  obtain  the  municipal  water  supply. 

Another  aquifer  exists  in  Ordovician  and  Cambrian  rock  units.  It  consists  of  the 
St.  Peter  Formation,  Prairie  du  Chien  Group,  and  Jordan  Formations  and  is  confined  by 
the  overlying  Ordovician  shales.  The  Ordovician-Cambrian  aquifer  is  regionally 
extensive  over  the  western  portion  of  Iowa, 
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2.5  TOPOGRAPHY  AND  DRAINAGE 

The  topography  of  the  Installation  is  relatively  flat  with  elevations  varying  from 
1,085  to  1,095  feet  above  mean  seal  level  (MSL)  (Figure  2.6).  This  has  resulted  from  the 
even  distribution  of  sedimentary  cover  deposited  by  the  Missouri  River.  The 
surrounding  Missouri  Alluvial  Plain  has  a  gently  undulating  topography  with  elevations 
ranging  from  1,075  to  1,100  feet  above  MSL.  The  Alluvial  Plain  of  the  Missouri  River  is 
bordered  in  this  area  by  100  to  150  foot  high  bluffs  which  are  composed  of 
unconsolidated  loess  and  glacial  till. 

The  drainage  of  the  Installation  and  surrounding  area  is  dominantly  controlled  by 
the  nearby  Missouri  River.  The  Missouri  River  and  many  of  its  natural  tributaries  have 
been  channelized  or  straightened  to  accommodate  roadways  and  control  flooding  in  the 
area.  According  to  the  Iowa  Department  of  Natural  Resources,  the  Installation  is  not 
within  the  100-year  flood  plain  of  the  Missouri  River.  The  stirface  runoff  within  the 
Installation  is  contained  in  channels  and  storm  sewers  which  is  directed  into  a  drainage 
ditch  that  parallels  Harbor  Drive  east  of  the  Installation.  This  ditch  had  no  outlet  prior 
to  1984;  therefore,  the  water  either  evaporated  or  percolated  into  the  soil.  However,  in 
1984  the  ditch  was  reworked  to  allow  the  water  to  discharge  directly  into  the  Missouri 
River. 
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SECTION  3 

FIELD  INVESTIGATION  PROGRAM 

3.1  PROGRAM  DEVELOPMENT 

The  field  investigation  program  described  in  this  section  was  developed  to 
determine  whether  or  not  the  groundwater,  surface  water  or  soils  of  2  sites  at  lANG 
contained  specific  chemical  contamination.  A  Site  Investigation  (SI)  Work  Plan  (ES, 
June  1990)  was  developed  to  define  the  objective  of  the  SI.  Included  in  the  Work  Plan  is 
a  detailed  Sampling  and  Analysis  Plan  (SAP)  to  conduct  a  SI.  The  SAP  includes 
descriptions  of  sampling  methods  and  well  construction  specifications.  Some  of  the 
techniques  described  in  the  following  subsections  deviate  from  the  Work  Plan.  Where 
such  a  deviation  occurs,  it  is  based  on  the  HAZWRAP  Quality  Control  Requirements 
for  Field  Methods  Document  (HAZWRAP,  1989)  or  is  a  deviation  prompted  by  field 
conditions.  >^pendices  A  through  L  contain  supplemental  field  and  analytical  data. 

32  FIELD  INVESTIGATION  PROCEDURES 

This  subsection  describes  the  sampling  methods  and  construction  specifications  used 
during  the  SI. 

32.1  Decontamination 

All  split-spoon  samplers,  sampling  trowels,  bailers,  pumps  and  other  sampling 
equipment  were  decontaminated  between  samples  by  washing  with  soap  and  tap  water, 
rinsing  with  tap  water,  rinsing  with  de-ionized,  ultra-filtered  water,  and  finally  rinsing 
with  methyl  alcohol. 

Augers  and  drill  pipes  were  cleaned  between  borings  by  steam  cleaning  \vith  tap 
water,  washing  with  soap  and  tap  water,  and  rinsing  with  tap  water.  The  drill  rig  was 
steam  cleaned  between  borings. 

Decontamination  wastes  (water  and  soil)  generated  in  the  drill  rig  decontamination 
area  were  contained  in  a  decontamination  pad  and  placed  in  drums  for  later  sampling 


991DPC/76a-151# 


3-1 


FINAL 


and  disposal.  The  wastes  from  decontamination  during  drilling  at  the  sites  were  placed 
into  drums. 

3^.2  Surface  Soil  Sampling 

The  purpose  of  surface  soil  sampling  was  to  determine  the  presence  of 
contamination  in  the  upper  soil  horizons.  Surface  soil  sampling  was  utilized  at  Site  1 
where  JP-4  fuel  was  reportedly  discharged. 

One  surface  soil  sample  collected  for  volatile  analysis  was  placed  in  a  jar  as  quickly 
as  possible  to  minimize  loss  of  volatiles.  The  surface  soil  sample  was  collected  using  a 
stainless  steel  trowel. 

3  Surface  Water  Sampling 

One  surface  water  sample  was  collected  from  the  metal  casing  located  in  the  center 
of  Site  1.  By  immersing  the  sample  bottles  in  the  water  and  allowing  it  to  fill,  care  was 
taken  to  stir  up  as  little  bottom  sediment  as  possible  while  collecting  the  water  sample. 
This  casing  measures  about  sue  feet  in  length. 

Z2A  Soil  Borings 

During  the  SI  work,  soil  borings  for  the  two  inch  ID  monitoring  wells  were  made 
using  sbc-inch  ID/9-3/4  inch  OD  continuous  flight  hollow-stem  augers.  Split-spoon  soil 
samples  were  collected  according  to  ASTM  Method  D-1586.  Samples  were  collected 
continuously  in  all  the  soil  borings.  All  borings  were  sampled  to  30  feet  deep. 

Soil  borings  for  piezometers  (Site  1  only)  were  made  using  3.25-inch  ID/7.25-inch 
OD  hollow-stem  augers.  Split-spoon  samples  were  collected  continuously.  The  three 
piezometers  were  sampled  to  30  feet  deep. 

Upon  collection,  soils  were  classified  with  respect  to  type,  by  the  visual-manual 
procedure  (ASTM  D-2488)  noting  mineralogy,  color,  odor,  staining,  etc.  The  samples 
were  also  field  screened  for  the  presence  of  volatile  organic  compounds  (VOC).  The 
test  for  VOC  involved  placing  a  portion  of  the  sample,  not  intended  for  volatile  analysis 
at  the  laboratory,  in  a  glass  jar,  sealing  the  jar  with  foil,  allowing  the  sample  to 
equilibrate  for  at  least  five  minutes,  then  inserting  a  photoionization  detector  (PID) 
probe  through  the  foil  to  detect  the  presence  of  VOC  in  the  headspace  of  the  jar. 
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Generally,  the  two  soil  samples  displaying  the  highest  PID  readings  from  each 
boring  were  submitted  for  chenucal  analysis.  These  samples  selected  for  chemical 
analysis  for  semi-volatile  and  petroleum  hydrocarbon  constituents  (CLP  and  U.S.  EPA 
418.1)  were  removed  from  the  sampler  and  placed  in  16  oz.  glass  jars  with  Teflon-lined 
lids  for  shipment  to  the  laboratory.  Samples  for  volatile  analysis  were  placed  in  four  oz. 
jars  with  Teflon-lined  lids  as  quickly  as  possible  to  minimize  volatilization.  The  sample 
bottle  types  that  were  used  for  soil  samples  are  presented  in  Table  3.1. 

32.S  Monitoring  Well  Construction,  Completion  and  Development 

The  wells  installed  to  monitor  the  shallow  unconsolidated  materials  at  the  two  sites 
consist  of  two-inch  ID  Schedule  40  PVC  casing  and  screen.  The  casing  and  screen  have 
threaded,  flush  joints  and  a  threaded  bottom  cap.  In  all  the  wells,  a  ten-foot  screen, 
machine  slotted  with  0.010  inch  openings  was  set  spanning  the  water  table  to  detect 
floating  contaminants  and  to  allow  for  seasonal  water  table  fluctuations.  The  screen  and 
casing  were  installed  through  the  augers.  A  quartz  sand  pack  was  placed  arotmd  the 
screen  while  the  augers  were  slowly  withdrawn  to  prevent  bridging  of  the  sand.  The 
sand  pack  extended  two  feet  above  the  screen.  The  sand  used  was  a  30/70  sand.  The 
grain  size  distribution  of  this  sand  falls  within  the  range  0.03  and  0.07  inches.  A 
minimum  two-foot  thick  bentonite  pellet  seal  at  Site  1  and  0.5  foot  thick  bentonite  pellet 
seal  at  Site  2  was  placed  above  the  sand  pack.  The  remaining  annular  space  was  filled 
with  a  cement/bentonite  grout  mixture  at  Site  1  and  a  bentonite  slurry  at  Site  2.  The 
piezometer  installed  at  Site  1  were  constructed  in  the  same  manner  as  monitor  wells 
except  that  PVC  used  was  one-inch  ID.  Typical  monitoring  well,  piezometer  and 
temporary  well  construction  diagrams  for  the  wells  installed  in  the  shallow  aquifer  are 
presented  in  Figures  3.1  and  3.2.  Well  locations  at  Sites  1  and  2  are  found  on  Figures 
3.3  and  3.4,  respectively. 

At  Site  1,  the  wells  were  cut  off  three  inches  below  grade  and  a  locking  protective 
lid  consisting  of  a  cast  lion  valve  box  assembly  was  installed  in  a  concrete  mixture  above 
the  cement  grout.  The  top  of  the  valve  box  was  finished  with  a  slight  crest  to  facilitate 
runoff  away  from  the  well.  The  well  number  was  imprinted  on  the  top  of  the  valve  box 
lid.  Each  below-grade  well  was  fitted  with  a  water-tight  cap. 
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TABLE  3.1 

ANALYTICAL  METHODS  AND  COLLECTION  SPECIFICATIONS 
FOR  SOIL  SAMPLES 
lANG  -  SERGEANT  BLUFF,  IOWA 


Analytical 

Parameter 

Sample 

Prep 

Method 

Sample 

Method 

Preservation 

Container 

Method 

Holding  Time 

Aromatic 

Volatile  Organics 

5030^’^ 

8020^’) 

4  oz,  widemouth  glass 
w/Teflon  liner 

Cool,4‘C 

14  days 

Seml-Volatile 

Organics 

CLP(^) 

16  oz,  widemouth  glass 
w/Tefion  liner 

Cool.4*C 

Samples  must 
be  extracted 
within  7  days 
and  extracts 
analyzed  within 

40  days 

Petroleum 

Hydrocarbons 

9071 

(3) 

418.1  W 

16  oz,  widetTkouth  glass 
w/Teflon  liner 

Cool,  4*C 

28  days 

Gross  Alpha  & 
Gross  Beta 

900.0^^' 

16  oz,  widemouth  glass 
w/Teflon  liner 

Cod,  4’C 

6  months 

Radium  226 

EPA 

903.1 

16  oz,  widemouth  glass 
w/Teflon  liner 

Cool,  4*C 

6  months 

Radium  228 

EPA 

904.0 

16  oz,  widemouth  glass 
w/Teflon  liner 

Cool,  4'C 

6  months 

1 .  Test  Methods  for  Evaluating  Solid  Wastes,  SW846,  U.S.  EPA,  November  1 986. 

2.  Contract  Laboratory  Program,  Statement  of  Work  for  Organics  (Number  2/88). 

3.  Methods  for  Chemical  Analysis  of  Water  and  Wastes,  EPA  600/4-79-020,  March  1 983. 

4.  Prescribed  Radiochemical  Procedures  for  Drinking  Water,  EPA  600/4-80-032, 1 980. 
(Soils  initially  prepared  using  D.O.E.  Health  and  Safety  Laboratory  procedure.) 
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At  Site  2,  the  wells  were  installed  with  approximately  one  foot  of  riser  stick-up 
above  grade.  These  wells  were  intended  to  be  sampled  one  time,  then  be  removed  and 
the  borehole  grouted.  The  sampling  and  abandonment  program  at  Site  2  has  been 
completed. 

Wells  were  developed  by  bailing.  Wells  were  bailed  until  pH  and  conductivity  had 
stabilized  to  +.ten  percent.  Approximately  45  gallons  of  water  were  removed  from  each 
well  and  contained  in  a  55  gallon  drum. 

3J2.6  Groundwater  Sampling 

Prior  to  sampling  each  monitoring  well,  the  static  water  level  was  measured.  The 
well  was  purged  by  bailing  imtil  the  total  well  water  volume  (TWWV)  had  been 
removed  and  pH,  conductivity  and  temperature  had  stabilized  (+.  ten  percent)  or  the 
well  was  dry  (EPA,  1986).  The  pH,  conductivity  and  temperature  of  the  water  were 
determined  two  times  while  purging  the  well.  The  TWWV  includes  water  in  the  screen, 
riser  and  sand  pack.  The  TWWV  was  calculated  for  a  one  foot  two  inch  ID  screen 
section  in  a  ten-inch  auger  boring  with  30  percent  porosity  sand  pack.  The  resulting 
value  of  approximately  two  gallons  of  water  per  foot  of  saturated  well  was  used  to 
calculate  the  purge  volume  of  each  well.  The  volume  of  water  removed  from  each  well 
exceeded  three  casing  volumes. 

Water  was  purged  and  samples  collected  from  the  two-inch  ID  wells  using  a  Teflon 
bailer  with  dedicated  polypropylene  line.  The  first  sample  withdrawn  was  put  in  a 
container  for  volatile  analysis  (Site  1).  Other  sample  bottles  were  fiiUed  with  the 
remaining  water,  impropriate  preservatives  were  added  to  the  sample  bottles  at  the 
laboratory  before  shipment  to  the  site.  Vials  containing  samples  to  be  analyzed  for 
volatile  organics  were  checked  to  assure  that  no  air  bubbles  were  present  before  the 
samples  were  packaged  for  shipment  A  summary  of  the  types  of  sample  bottles  and 
preservatives  used  for  water  samples  is  presented  in  Table  3.2. 

At  Site  1,  wells  MW-1,  -3,  and  -4  showed  phase-separated  free-floating 
hydrocarbons.  Groundwater  was  not  collected  from  these  wells  for  analysis.  A  sample 
of  the  hydrocarbons  was  collected  from  MW-4  and  submitted  to  the  laboratory  for  a  JP- 
4  fuel  fingerprint  analysis  (Method  modified  8015)  along  with  a  fresh  sample  of  JP-4  fuel 
collected  from  a  JP-4  fuel  storage  truck.  This  analysis  is  found  in  Appendix  K. 
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TABLE  3.2 

ANALYTICAL  METHODS  AND  COLLECTION  SPECIFICATIONS  FOR  WATER  SAMPLES 

lANG  -  SERGEANT  BLUFF.  IOWA 


Analytical 

Parameter 

Sample 

Method 

Presejvation 

Container 

Method 

Holding  Time 

Aromatic 

Volatile 

Organics 

8020^’) 

40  ml,  glass  Teflon  - 
lined  septum  cap 

HCI(4  drops), 
Coc^,  4*C 

14  days 

Seml-Volatile 

Organics 

CLP^^) 

1  liter,  amber 
glass  w/Teflon  liner 

Cool.4*C 

Samples  must 
be  extracted 
within  7  days 
and  extracts 
analyzed  within 
40  days 

Petroleum 

EPA 

1  Liter,  amber  glass 

HQ  to 
pH  <2 

28  days 

Hydrocarbons 

418.1 

w/Teflon  liner 

Cod,  4*C 

Gross  Alpha  & 

Gross  Beta 

EPA  ,  , 
900.0'^' 

1  Liter  plastic 

HNOato 
pH  <2 

6  months 

Radium  226 

EPA 

903.1 

1  Liter  plastic 

HNO3  to 

6  months 
pH  <2 

Radium  228 

EPA 

904.0 

1  Liter  plastic 

HNO3  *0 

6  months 
pH  <2 

1 .  Test  Methods  for  Evaluating  Solid  Wastes,  SW846,  U.S.  EPA,  November  1986. 

2.  Contract  Laboratory  Program,  Statement  of  Wodr  tor  Organics  (Number  2/88). 

3.  Methods  for  Chemical  Analysis  of  Water  and  Wastes.  EPA-600/4-79-020,  Revised  March  1 983. 

4.  Prescribed  Radiochemical  Procedures  for  Drinking  Water,  EPA  600/4-60-032, 1 980. 
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3  J.7  Sample  Numbering  System 

Each  sample  submitted  for  laboratory  analysis  was  assigned  a  unique  sample 
identification  number  that  describes  where  the  sample  was  collected  and  what  tjpe  of 
sample  it  is.  Each  sample  number  consists  of  a  group  of  letters  and  numbers  separated 
by  hyphens.  A  summary  of  the  system  is  presented  in  Table  3.3.  For  example,  the  first 
soil  sample  collected  from  soil  boring  2  at  Site  2  was  labeled  IANG-2-SB/MW-2-S1  and 
the  water  sample  collected  from  monitoring  well  2  at  Site  1  was  labeled  IANG-TMW-2. 
Numbering  of  duplicate,  rinseate,  field  blank  and  trip  blank  samples  incorporated  some 
aspects  of  the  basic  numbering  system.  Duplicate  soil  samples  were  assigned  numbers 
identifying  the  actual  site  number  and  sample  location,  but  utilized  fictitious  sample 
numbers.  For  example,  the  duplicate  for  IANG-2-SB/MW-5-S3  was  IANG-2-SB/MW- 
5-S4.  Duplicate  groundwater  samples  were  assigned  numbers  which  identified  the 
actual  site  number  but  used  a  sample  location  number  unique  to  that  site.  For  example, 
the  duplicate  groundwater  sample  collected  from  IANG-l-MW-8  was  IANG-l-MW-9, 
and  a  monitor  well  9  does  net  exist  at  Site  1. 

The  true  identity  of  the  duplicate  samples  was  not  disclosed  on  sample  labels  or 
chain-of-custody  forms,  but  was  recorded  in  the  field  notebooks. 

Rinseate  samples  were  identified  by  the  project  identification  site  number  and  the 
sample  number.  For  example,  sample  IANG-l-RB-4  was  a  rinseate  sample  collected 
after  decontaminating  the  split-spoon  sampler  used  to  collect  soil  samples  fi'om  lANG- 
1-SB-5/MW-4.  Field  blanks  were  identified  by  the  same  method  as  the  rinseate 
samples,  e.g.,  lANG-l-FB-l  (DIUF).  The  water  source  for  the  field  blanks  was 
identified  as  either  (DIUF),  de-ionized  ultrafiltered  water  fi’om  a  supplier,  or  tap  water 
(TAP)  from  the  city  water  supply.  Trip  blanks  were  identified  by  consecutive  number 
and  A  or  B  for  each  of  two  40  ml  vials,  e.g.,  2A,  2B  TRIP  BLANK. 

3  J.8  Sample  Handling,  Packaging  and  Shipping 

All  water  and  soil  samples  collected  during  the  SI  for  chemical  analysis  were 
obtained  with  equipment  that  was  decontaminated  prior  to  each  use.  Appendix  L 
contains  documentation  of  the  sampling  jar  decontamination.  The  samples  were  placed 
in  pre-cleaned  glass  and  plastic  jars  and  bottles  supplied  by  Environmental  Sampling 
Supplies  via  Engineering-Science,  Berkeley,  CA,  and  Controls  for  Environmental 
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TABLE  3J 

SAMPLE  NUMBERING  SYSTEM 
IOWA  ANGB  -  SERGEANT  BLUFF,  IOWA 


Project  Identification: 

IANG  -  Iowa  Air  National  Guard 


Site  Identification: 

The  Site  Number 


Sample 

SB  -  Soil  Boring 

MW  -  Monitormg  Well 

SV  -  Soil-Vapor  Sampling  Station 


Sample  Type: 

S  -  Soil  Sample 
G  -  Groundwater  Sample 


Sample  Number 

Sample  Number  (consecutive  for  each  sampling  event) 


Example  Sample  Number 
IANG-2.SB-1-S1 


Iowa  Air  National  Guard 

Site  2  -  Soil  Boring  Number  1,  Soil  Sample  Number  1 
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Pollution,  Santa  Fe,  NM.  Prior  to  sampling,  each  of  the  sample  containers  was  labeled. 
Information  on  the  labels  included: 

Sample  identification  number; 

•  Preservatives  added; 

Date  and  time  of  sample  collection;  and 

Required  analytical  method. 

Sample  containers  were  wrapped  in  packing  material  to  minimize  the  chance  of 
breakage  during  shipment  and  packed  in  plastic  coolers.  The  coolers  were  then  packed 
with  sealed,  ice-filled  plastic  bags.  A  chain-of-custody  form  was  prepared  for  the 
contents  of  each  cooler  prior  to  packing.  Information  on  each  chain-of-custody  form 
included  sampling  information  recorded  on  the  label  of  each  sample  bottle,  and  the  total 
number  of  sample  bottles  for  each  sample.  The  form  was  then  signed  by  the  sampler(s), 
signed  and  dated  by  one  of  the  samplers  in  the  "relinquished  by"  box  and  the  Federal 
Express  airbill  number  was  written  in  the  "received  by"  box.  The  form  was  then  placed 
in  a  sealed  plastic  bag  and  taped  to  the  inside  of  the  cooler  lid.  Each  cooler  was  sealed 
with  tape  and  a  security  seal  and  shipped  by  Federal  Express  to  the  ES  Laboratories  in 
Berkeley,  California  (Site  1)  and  Controls  for  Environmental  Pollution  Laboratories  in 
Santa  Fe,  New  Mexico  (Site  2). 

Upon  receipt  of  a  sample  set,  the  laboratory  inspected  the  shipping  container  for 
security  seals  before  opening.  The  container  was  inspected  for  the  chain-of-custody 
documents  and  other  information  or  instructions.  The  sample  custodian  verified  that 
the  information  on  the  sample  bottles  matched  that  on  the  chain-of-custody  forms  and 
signed  for  receipt  Any  discrepancy  between  the  samples  received  and  the  chain-of- 
custody  information,  broken  or  leaking  sample  bottles,  or  other  abnormalities  were 
reported  to  the  laboratory  supervisor.  Notation  of  the  problem  and  resolution  was  made 
on  the  chain-of-custody  form,  initialed  and  dated  by  the  sample  custodian. 

Each  sample  was  assigned  a  unique  chronological  laboratory  number.  A  sample 
number  label  was  attached  to  each  bottle.  All  identifying  information  was  recorded  in  a 
bound  sample  log  book.  The  information  documented  included: 

Laboratory  sample  number; 

•  Date  of  receipt; 

Client  name; 

Client  identiJ^g  number  or  description; 
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Project  number; 

•  Anmyses  required,  and 
Storage  location. 

Upon  completion  of  the  log-in  procedure,  the  samples  were  stored  in  a  secure  area 
under  the  environmental  conditions  required  to  maintain  sample  integrity,  A  work 
order  form  was  prepared  and  provided  to  the  laboratory  to  assist  in  scheduling  and 
completion  of  the  tests  within  required  holding  times. 

32.9  Field  Measurements 

Field  measurements  (pH,  specific  conductivity,  and  temperature)  were  collected  for 
all  water  samples  during  the  lANGB  sampling  activities.  A  brief  discussion  of  the  field 
measurement  procedures  is  presented  below. 

Temperature  Measurement:  The  temperature  of  each  water  sample  was  measured 
with  a  mercury  thermometer. 

pH  Measurement:  The  pH  of  each  water  sample  was  measured  with  a  portable  pH 
meter.  The  meter  was  calibrated  with  buffer  solutions  of  the  appropriate  range  for  the 
expected  values  of  pH  at  the  beginning  of  each  day  of  sampling  and  the  calibration  data 
were  entered  into  the  field  notebooks.  The  meter  was  also  recalibrated  periodically 
during  periods  of  continued  use. 

Conductivity  Measurement:  The  specific  conductance  of  each  water  sample  was 
measured  with  a  portable  field  conductivity  meter.  A  standard  potassium  chloride 
solution  was  used  to  calibrate  the  instrument  prior  to  use  each  day.  The  meter  was  also 
recalibrated  periodically  during  periods  of  continued  use. 

32.10  Analytical  Methods  and  Procedures 

The  samples  of  soil,  groundwater  and  surface  water  were  analyzed  for  the  parameters 
listed  in  Tables  3.1  and  32.  The  target  compounds  for  methods  using  gas 
chromotography  (GC)  (8020),  and  gas  chromatography/mass  spectrometry  (GC/MS), 
for  semi-volatile  orgam’cs  under  the  Contract  Laboratory  Program  (CLP)  are  listed  in 
Table  3.4.  Second  column  confirmation  was  performed  for  GC  analyses  when  target 
compounds  were  present  above  detection  limits.  The  detection  limits  for  organic 
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TABLE  3.4 

LIST  OF  COMPOUNDS  FOR  GC  AND  CLP  METHODS 
IOWA  ANGB  -  SERGEANT  BLUFF,  IOWA 


Benzene 

Chlorobenzene 

1 .2- Di  chlorobenzene 

1 .3- Dichlorobenzene 


SW  8020  -  Aroma 


Volatile  Organics 
1,4-Dichlorobenzene 
Ethyl  Benzene 
Toluene 

Xylenes  (Dimethyl  benzenes) 


Phenol 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 
1 ,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)  ether 
4-Methylphenol 

N-Ni  tr  oso-di-n-dipropylamine 
4-Chloro-3-methylphenol 
bis(2-Chloroethoxy)  methane 

2.4- Dichlorophenol 


bis(2-Chloroethyl)  ether 

2-Chlorophenol 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-h}itrophenol 

2,4-Dimethylphenol 

4-Chloroamlme 

Hexachlorobutadiene 

2-Methylnaphthalene 


1.2.4- Trichloroben2ene 
Naphthalene 

Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 

2.4.5- Trichlorophenol 

2-Chloronaphthalene 

2-Nitroanilme 

2.4- Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

2.4- Dinitrotoluene 
Diethylphthalate 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Benzo(a)anthracene 
Chrysene 

bis(2-Ethylhexyl)phthalate 

Di-n-octyiphthalate 

Benzo(b)£luoranthene 


Dimethylphthalate 

Acenaphthylene 

2.6- Dinitrotoluene 

3- Nitroaniline 
Acenaphthene 

4- Chlorophenyl-phenyl  ether 

Fluorene 

4-Nitroanilme 

4.6- Dinitro-2-methylphenol 
N-nitrosodiphenylamine 
Di-n-butylphthalate 

Fluoranthene 

Pyrene 

Butylben2ylphthalate 

3,3’-Dichlorobenzidine 

Benzofklfluoranthene 

Benzo(a)pyrene 

Indeno(l,2,3-cd)pyrene 

Dibenz(a,hlanthracene 

Benzo(g,h,i)perylene 
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compound  analyses  using  GC  or  GC/MS  methods  are  published  in  the  respective 
methods  (SW  846). 

Laboratory  internal  quality  control  (QC)  sampling  included  at  least  one  blank,  one 
matrix  spike  and  one  duplicate  sample  for  each  ten  field  samples  received.  One 
matrix/spike  duplicate  sample  was  analyzed  for  each  set  of  samples  received  or  every  20 
samples,  if  sample  sets  had  greater  than  20  samples.  Blind  field  duplicates  were 
analyzed  as  quality  assurance  (QA)  samples  at  a  frequency  of  approximately  one  in  ten. 
A  summary  of  QC  and  QA  results  is  presented  in  Appendix  I. 

32.11  Aquifer  Testing 

In-situ  hydraulic  conductivity  tests  utilizing  the  rising  head  slug  test  technique  were 
conducted  on  ten  monitoring  wells  showing  no  free  hydrocarbons  at  LANG.  Water  level 
recovery  data  was  collected  with  a  HERMIT  data  logger  (Model  SE  lOOOB). 

Prior  to  testing,  static  water  levels  were  measured  in  each  monitoring  well  with  an 
electronic  water  level  indicator.  The  transducer  for  the  HERMIT  data  logger  was 
inserted  into  each  well  to  a  depth  of  at  least  5  feet  below  the  static  water  level.  In 
addition,  a  Teflon  bailer  (3  ft  in  length  and  1.6  in.  outside  diameter)  was  inserted  and 
completely  submerged  in  the  well  above  the  transducer.  The  water  level  in  the  well  was 
allowed  to  return  to  the  original  static  level. 

Prior  to  initiation  of  the  test,  the  static  water  level  was  remeasured  with  a  water 
level  indicator.  The  water  level  was  entered  into  the  data  logger  as  a  reference  value 
from  which  changes  in  head  over  time  during  the  test  were  measured.  The  data  logger 
was  then  activated  and  the  bailer  rapidly  removed  from  the  well. 

During  the  test,  water  level  changes  in  each  well  were  checked  periodically  with  an 
electronic  water  level  indicator  as  a  means  of  validating  the  transducer  data.  When 
water  levels  in  each  well  approached  the  initial  static  level  (within  0.1  ft.)  recovery  was 
determined  to  be  complete  and  the  test  terminated. 

The  raw  data  from  each  test  was  reduced  and  converted  into  hydraulic  conductivity 
values  according  to  the  technique  developed  by  Hvorslev  (1951).  Appendbt  F  contains 
calculations  and  hydraulic  conductivity  values  for  each  of  the  ten  wells. 
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3^.12  Soil-Vapor  Survey 

The  soil-gas  survey  was  used  to  obtain  field  measurements  of  BTEX  parameters 
present  in  the  soil.  This  screening  method  is  useful  for  delineating  areas  of  varying 
BTEX  concentrations.  Samples  of  vadose  zone  vapor  were  collected  from  31  locations, 
based  on  a  grid  with  20  foot  centers,  from  the  area  surrounding  Site  1.  These  samples 
were  obtained  by  driving  to  depth  a  hollow  stainless  steel  probe  into  the  ground.  A 
vacuum  pump  was  then  attached  by  hose,  to  this  probe  and  used  to  purge  the  location  of 
extraneous  vapors  for  60  seconds  prior  to  the  collection  of  a  representative  soil-vapor 
sample. 

To  collect  a  soil-gas  sample,  a  sample  collection  train  was  utilized.  This  train 
consisted  of  a  vacuum  desiccator  with  two  valves,  a  TEDLAR  sample  collection  bag, 
Teflon  tubing  sind  miscellaneous  stainless  steel  hardware.  To  assemble  this  unit,  the 
TEDLAR  bag  was  attached  to  one  of  the  valves  entering  directly  into  the  interior  of  the 
desiccator.  On  the  outside,  this  valve  was  attached  directly  to  the  soil-gas  probe.  A 
second  valve  was  installed  to  allow  for  the  creation  of  vacuum  within  the  desiccator 
using  the  vacuum  pump.  To  draw  this  gas  into  the  'TEDLAR  sample  bag,  a  vacuum  was 
CTeated  in  the  desiccator,  thereby  drawing  the  vapors  out  of  the  ground  and  into  the 
collection  bag. 

A  gas-tight  syringe  was  then  used  to  extract  an  aliquot  of  the  sample  from  the 
collection  bag  and  inject  it  into  a  Photovac  10S70  portable  gas  chromatograph  (GC) 
present  onsite.  'This  GC  was  equipped  with  a  photoionization  detector  which  utilizes  a 
10.6eV  light  source  and  an  isothermal  capillary  column. 

This  GC  was  calibrated  with  daily  prepared  one  ppm  standards  of  benzene,  toluene 
and  xylenes.  'These  standards  were  prepared  by  qualified  ES  personnel  by  injecting 
known  volumes  of  pure  benzene,  toluene  and  xylene  vapors  into  a  one  liter  'TEDLAR 
bag  filled  with  ultra  zero  air.  The  amount  of  each  vapor  injected  into  this  'TEDLAR  bag 
was  such  that  a  one  ppm  solution  was  created. 

After  gas  samples  were  injected  into  the  GC  and  analyzed,  results  were  printed  out 
as  a  chromatogram  and  a  printout  listing  concentrations  of  standardized  compounds 
present  in  the  sample. 
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All  sample  collection  and  analysis  equipment  was  decontaminated  between  each 
use.  Decontamination  was  perfonned  by  forcing  air  through  all  equipment  causing  all 
contaminants  to  be  volatilized. 

A  number  of  QA/QC  procedures  were  followed  during  the  course  of  the  soil  gas 
survey.  Standard  calibration  checks  were  obtained  during  the  initial  and  final  runs  of 
each  day  by  injecting  the  standard  gas  mixture  into  the  GC.  Decontamination 
procedures  were  checked  by  injecting  samples  of  ambient  air  that  were  passed  through 
the  sampling  train  and  needles.  If  contamination  was  detected,  decontamination  was 
repeated  until  no  contamination  appeared.  These  types  of  blanks  were  done  prior  to 
each  day’s  testing  or  when  significant  amounts  of  compounds  were  noted  in  a  sample.  A 
sample  profile  at  two,  four  and  six  foot  depths  were  taken  at  several  sites  in  order  to 
obtain  an  optimum  sampling  depth.  Some  samples  were  repeated  in  order  to  confirm 
recorder  response  and  validity. 

At  Site  1,  a  sample  spacing  of  20  feet  was  used  for  31  sampling  points  (Figure  3.5). 

3.2.13  Radiological  Survey 

A  radiological  survey  was  conducted  at  the  potential  low-level  radioactive  waste 
disposal  area  (Site  2).  The  purpose  of  this  survey  was  to  determine  surface  radioactivity 
levels. 

The  survey  was  conducted  using  an  Eberline  Geiger  Mueller  survey  meter.  Model 
E-120.  The  instrument  was  calibrated  at  the  factory  and  checked  in  the  field  with  a 
vendor  provided  radioactive  source  prior  to  use. 

The  radiological  survey  consisted  of  recording  the  background  radiation  level 
approximately  200  feet  from  site  and  then  obtaining  general  area  readings  three  feet 
above  the  ground  at  22  locations  over  the  site  (Figure  3.6).  Six  locations  over  and 
around  the  exposed  portions  of  the  storage  containers  were  also  checked  with  contact 
readings.  Survey  locations  were  recorded  in  the  field  log  book. 

32.14  Magnetometer  Survey 

At  Site  2,  a  surface  magnetometer  survey  was  conducted.  In  this  area,  three  metal 
containers  are  partially  exposed.  This  survey  was  designed  to  identify  the  presence  of 
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Other  objects  which  may  have  been  buried  or  to  otherwise  identify  the  approximate 
limits  of  the  disposal  area. 

The  magnetometer  survey  consisted  of  station-to-station  measurements  using  a  grid 
system.  The  stations  were  set  five  feet  apart  using  a  measuring  wheel  and  a  Brunton 
compass.  The  measurements  were  obtained  using  a  Geometries  G826  Magnetometer 
which  indicates  the  total  magnetic  field  intensity  at  the  site  in  gammas.  The  field 
measurements  and  grid  locations  were  recorded  in  the  field  notebook. 

3.2.15  Site  Elevation  Survey 

The  monitor  weUs  at  Site  1  and  the  temporary  well  grade  elevations  at  Site  2  were 
surveyed  by  a  licensed  surveyor  from  Siouxland  Engineering  Associates,  South  Sioux 
Qty,  Nebraska.  The  horizontal  locations  were  determined  to  an  accuracy  of  one  foot. 
Elevations  were  determined  with  reference  to  U.S.  Geological  Survey  benchmarks  wath 
an  accuracy  of  +.0.01  foot. 

At  Site  2,  the  temporary  wells  were  removed  before  the  surveyor  obtained  top  of 
casing  elevations.  Grade  elevations  were  then  taken  at  each  temporary  well  location  at 
Site  2. 

3J3  DEVUTIONS  FROM  WORK  PLAN 

The  following  are  descriptions  of  activities  that  deviated  fi’om  the  Work  Plans. 

At  Site  1,  the  defueling  pit,  three  of  the  eight  wells  installed  had  PSH.  These  three 
weUs  were  not  sampled,  which  is  a  plan  deviation.  The  presence  of  PSH  in  the  wells 
precluded  the  necessity  of  sampling  to  determine  if  contamination  exists. 

At  Site  2,  the  potential  low  level  radioactive  waste  disposal  area,  five  temporary 
wells  were  installed  as  described  in  the  Work  Plans.  The  wells  were  sampled  and  results 
obtained  prior  to  removal.  It  was  the  intent  to  have  the  wells  surveyed  by  a  local 
surveyor  prior  to  the  wells  being  removed.  However,  the  surveyor  did  not  complete  the 
work  and  did  not  notify  ES.  The  wells  were  removed  and  grouted  back  without  having 
been  surveyed.  Once  the  problem  was  discovered,  a  survey  of  the  grade  elevations  was 
discovered  and  a  survey  of  the  grade  elevations  of  each  temporary  well  was  provided. 
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This  information  allowed  preparation  of  generalized  cross-sections,  but  no  groundwater 
flow  map  could  be  prepared  with  confidence. 

In  general,  soil  sampling  was  conducted  as  outlined  in  the  Work  Plans.  The  use  of  a 
stainless  steel  split-spoon  samplers  was  changed  during  installation  of  the  first  wells  as 
the  softness  of  the  metal  caused  the  sampler  to  become  bent.  At  the  point  that  this 
problem  was  discovered,  a  standard  carbon  steel  split-spoon  was  employed. 

In  addition,  two  soil  samples  and  a  water  sample  were  collected  in  the  vicinity  of  a 
UST  and  analyzed  for  radiological  parameters  as  background. 

Handling  of  Well  Cuttings  and  Waters 

All  soils  from  borings  having  odors  or  elevated  PID  readings  ( >  100  ppm)  were 
drummed,  labeled  and  stored  on  pallets  at  Site  1.  Cuttings  fi’om  wells  or  borings  having 
no  noticeable  odors  and  less  than  100  ppm  on  the  PID  were  spread  out  on  the  site. 
Development  waters  of  all  wells  sampled  were  drummed,  labeled  and  placed  on  pallets 
at  Site  1.  The  cuttings  from  Site  2  were  drununed,  labeled  and  brought  to  the  storage 
area  at  Site  1,  at  the  request  of  Installation  personnel.  Development  waters  from  the 
temporary  wells  at  Site  2  were  also  taken  to  Site  1. 

Based  on  laboratory  analyses  of  soil  and  water  samples  taken  during  the  SI,  soils 
from  Site  1  should  be  disposed  of  in  a  landfill  accepting  soils  containing  petroleum 
hydrocarbons.  From  available  information,  soils  collected  at  Site  2  do  not  contain  levels 
of  rad-components  uncommon  to  the  area  and  could  be  disposed  of  on  site.  Waters 
from  Site  2  do  not  appear  to  exceed  any  ARARs.  Water  from  wells  2  and  5  at  Site  1 
exceeded  ARARs  for  benzene  and  should  be  disposed  of  as  a  hazardous  waste,  or  with 
permission  of  the  Iowa  DNR,  treated  on  site. 
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SECTION  4 

REStJLTS,  CONCLUSIONS  AND  RECOMMENDED  ACTIONS 

This  Section  contains  Subsection  4.1,  a  summary  of  contaminants  found  during 
the  SI;  Subsection  4.2,  a  description  of  the  applicable  or  relevant  and  appropriate 
requirements  (ARARs)  which  are  used  to  evaluate  the  significance  of  the  results  at  the 
individual  sites;  and  Subsections  4.3  and  4.4,  which  each  contain  a  site  description,  a 
description  of  field  activities,  and  the  results  and  conclusions  for  each  site  investigated. 
The  site-specific  subsections  are  organized  into  the  following  subheadings: 

•  Site  Description 

•  Field  Activities 
Results  of  Field  Program 
Preliminary  Risk  Evaluation 

'  Significance  of  Results 

•  Conclusions  and  Recommendations 

4.1  DATA  EVALUATION 

Data  evaluation  is  the  first  step  in  assessing  the  results  of  the  site  investigation 
with  respect  to  identifying  contaminants  and  performing  a  preliminary  risk  assessment. 
Data  evaluation  includes  the  review  of  available  analytical  and  physical  data  for  the  site, 
evaluation  of  analytical  methods  and  data  quality  and  development  of  the  data  base  for 
use  in  subsequent  risk  characterization.  Data  validation  was  performed  on  all  the 
analytical  data  collected  during  the  Site  Investigation.  This  was  done  in  accordance  with 
the  Contract  Laboratory  Procedures  (CLP)  protocol  and  the  HAZWRAP  document 
Requirements  for  Quality  Control  of  Analytical  Data,  DOE/HWP-65/RI.  Results  of 
the  data  validation  are  sununarized  in  Section  5. 

The  valid  data  results  are  summarized  in  the  following  Section  4.1.1  and 
discussed  in  detail  in  the  site-specific  sections.  A  preliminary  risk  evaluation  was 
performed  for  each  site.  The  site-specific  exposure  assessment.  Step  2  in  the  risk 
assessment  process,  is  presented  in  each  site-specific  section. 
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The  SI  conducted  at  the  LANG  identified  the  presence  of  the  following: 

Sitel 

4  Volatile  organic  contaminants  in  groundwater  and  surface  water 
4  Volatile  organic  contaminants  in  soils 
1  semi-volatile  organic  contaminant  in  surface  water 
8  semi-volatile  organic  contaminants  in  soils 
TPH  in  surface  water 
TPH  in  soils 

3  radiological  parameters  in  the  groundwater  and  soil 

Sitel 

4  radiological  parameters  in  the  groundwater 
4  radiological  parameters  in  the  soil 

Table  4.1  summarizes  the  concentrations  of  compotmds  detected  in  groundwater 
and  soil  samples  collected  during  the  SI.  The  regulatory  criteria  which  was  used  to 
evaluate  the  significance  of  the  presence  of  these  compounds  are  described  in 
Subsection  4.2. 

4 J  CRITERIA  FOR  EVALUATING  RESULTS 

The  mere  presence  of  contaminants  in  the  environment  due  to  past  materials 
handling  or  waste  disposal  practices  does  not  mean  that  the  contaminants  pose  an 
unacceptable  threat  to  human  health  or  the  environment.  To  ensure  that  resources  for 
further  investigations  and  remedial  actions  are  efficiently  committed,  priorities  must  be 
established  based  on  estimates  of  risk  to  human  health  and  the  environment.  The 
objectives  of  this  subsection  are  to  present  criteria  for  determining  the  significance  of 
the  results  presented  in  later  subsections  in  order  that  more  accurate  estimates  of  risk 
can  be  made.  Applicable  regulatory  standards  and  guidelines  were  used  as  the  criteria 
for  determining  the  significance  of  the  results. 

Section  121  of  the  Superfund  Amendments  Reauthorization  Act  (SARA) 
addresses  clean-up  standards  for  superfund  sites.  This  act  sets  forth  the  need  for 
appropriate  remedial  actions,  consistent  with  the  National  Contingency  Plan  (NCP),  that 
provide  a  cost-effective  response.  The  degree  of  cleanup  specified  in  Subsection  (d)  of 
121  of  SARA  is  "to  achieve  applicable  or  relevant  and  appropriate  requirements 
(ARARs)  under  other  Federal  or  State  laws."  "Applicable"  standards  must  be  legally 
applicable  to  the  hazardous  substance  or  poUutant  of  concern.  "Relevant  and 
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HAXIHUH  CONCENTRATION  OF  CHEMICALS  FOUND  IN  SOIL  AND  WATER 

SITES  1  t  2 

lANG,  SERGEANT  BLUFF.  IOWA 


PARAMETER  SITE  1  SITE  1  SITE  2  SITE  2  SITE  1  SITE  1  SITE  1 

SOIL  WATER  SOIL  WATER  SOIL  SOIL  WATER 

SB-7  SB-7 

MW-6-BR1  MW-6-BR2  MW-6 


Volatile  Organics  (ug/kg  or  ug/l) 


Benzene 

5600 

180 

NA 

NA 

Ethylbenzene 

44000  J 

150 

NA 

NA 

Toluene 

61000  J 

5 

NA 

NA 

Xylenes 

100000  J 

360 

NA 

NA 

Semivolatile  Organics  (ug/kg  or  ug/l) 


Naphthalene 

2700 

NA 

NA 

2-Methlynaphthalene 

2900 

NA 

NA 

Oibenzofuran 

140  J 

NA 

NA 

Fluoranthene 

440  J 

NA 

NA 

Pyrene 

580 

NA 

NA 

Benzo(a)anthraeene 

290  J 

NA 

NA 

Chrysene 

340  J 

NA 

NA 

Benzo(b}f 1 uoranthene 

710 

NA 

NA 

2,4-Diinethylphcnol 

•• 

10  J 

NA 

NA 

TPH  (mg/kg  or  mg/t) 

3100 

1 

NA 

NA 

Radiological  Parameters  (pCi/g 

or  pCi/l) 

Cross  Alpha 

35.6+/-2.4 

21V-7 

3.3-/-0.8 

22*/-10 

Cross  Beta 

7.8+/-1.3 

32V-7 

5.3V'I.O 

45V-12 

Radiun-226 

0.51+/-0.34 

17.0+/-7.8 

1.6V0.2 

4.1V-1 

Radius- 228 

-• 

•• 

2.4+/-1.1 

-- 

sxssataamssssmssamassssxssmssamsssBMssssscvmsvessaiccssstfssrBxssBKSBxssKWEXBsssxsssEaxssss; 


Footnotes: 

--  Not  detected 
NA  Not  analyzed 


35.6+/*2.  0.5U  21+/-7 

7.6+/-1.3  0.8U  32+/-7 

0.3U  0.51+/-0.34 

0.5U  0.5U 
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appropriate"  standards  must  be  based  on  the  circumstances  presented  by  the  release  or 
threatened  release.  The  U.S.  EPA  has  identified  three  categories  of  ARARs: 

Chemical  Specific; 

Location  Specific,  i.e.,  wetlands  limitations  or  historic  sites;  and 
Action  Specific,  i.e.,  performance  and  design  standards. 

The  evaluation  of  the  significance  of  results  for  the  SI  considered  only  chemical  specific 
ARARs. 

43  SITE  1  -  DEFTJELING  PIT 

43.1  Site  Description 

The  defueling  pit  is  located  north  of  the  old  alert  hanger  (Building  No.  241). 
Excess  JP-4  fuel  in  the  F-lOO  aircraft  was  dumped  into  the  pit  approximately  twice  per 
month  from  1961-1976.  An  estimated  total  of  180,000  gallons  of  JP-4  may  have  been 
released  here.  At  the  time  of  the  SI,  the  dimensions  of  the  pit  were  42  by  18.5  feet  and 
the  pit  was  full  of  water.  The  surrounding  area  is  flat  with  minimal  relief. 

Since  there  was  no  evidence  to  the  contrary,  it  was  assumed  that  only  JP-4  was 
released  to  the  pit  and  that  the  pit  was  unlined,  allowing  non-volatilized  fuel  to  infiltrate 
the  underlying  soils.  The  capacity  of  the  soil  to  accept  the  fuel  was  exceeded,  causing 
some  phase-separated  fuel  to  reach  the  top  of  the  zone  of  saturation  and  either  remain 
there  or  laterally  migrate.  The  soil  vapor  screening  was  intended  to  identify  the 
approximate  lateral  migration  of  fuel  components.  The  borings  and  wells  were  intended 
to  provide  data  on  the  concentration  left  in  the  soils,  whether  phase-separated 
hydrocarbons  were  present  atop  the  water  table,  and  the  degree  of  dissolved  fuel 
components  present  in  the  underlying  shallow  groundwater.  PSH  are  the  relatively 
immiscible  fi-action  present  in  fuels  and  oils.  PSH  tend  to  "float"  on  water  in  monitoring 
wells  because  the  specific  gravity  of  "floaters"  is  less  than  water. 

The  borings  were  used  to  identify  the  geologic  conditions  and  the  vertical  extent 
of  JP-4.  Two-inch  PVC  wells  were  installed  and  screened  across  the  water  table  to 
identify  the  presence  of  phase-separated  hydrocarbons.  Based  upon  the  soil  gas  survey, 
borings/wells  were  drilled  radially  away  from  the  pit  to  identify  the  horizontal  extent  of 
migration.  Indicators  of  JP-4  were  run  on  all  laboratory  soil  and  water  samples 
analyzed.  One  background  well  was  installed  several  himdred  feet  north  of  the 
defueling  pit. 


99lPC/D76a.l6#W5 


4-4 


FINAL 


432  Field  Activities 

A  31  point  soil-gas  survey  was  conducted  at  Site  1  on  17,  18,  and  19  July  1990. 
The  results  of  the  survey  were  used  to  assist  in  the  location  of  soil  borings  and  monitor 
wells  surrounding  the  defueling  pit  - 

Sampling  began  on  24  July  1990  with  the  collection  of  continuous  soil  samples  to 
30  feet  for  piezometer  installations.  These  samples  were  screened  in  the  field  for  VOCs 
with  the  photoionization  detector  (FED).  The  elevated  FID  readings  were  noted  to 
determine  the  intervals  with  possible  hydrocarbon  contamination.  The  piezometers' 
were  installed  to  determine  the  groundwater  flow  direction  on  the  site.  Monitor  wells 
were  then  located  upgradient  and  downgradient  of  the  defueling  pit.  Soil  samples  firom 
piezometer  borings  were  not  submitted  for  chemical  analysis. 

Soil  boring  samples  were  coUected  firom  31  July  1990  to  12  August  1990.  These 
samples  were  collected  in  accordance  with  previously  stated  procedure  (sub-section 
3.2.4).  All  samples  were  tested  for  VOCs  by  headspace  analysis  with  a  FED.  Two 
samples  firom  each  boring  were  selected  for  laboratory  analysis  based  on  elevated  FED 
readings  and/or  stratigraphic  interval.  Table  4.2  shows  the  sample  intervals  selected  for 
laboratory  analyses.  The  samples  were  analyzed  for  volatile  organics  (Method  8020), 
semi-volatile  organics  (CLF)  and  total  petroleum  hydrocarbons  (Method  418.1). 

Monitoring  wells  were  installed  in  the  soil  borings  at  Site  1.  Immediately  after 
the  last  soil  sample  was  taken,  the  well  was  installed  through  the  hollow-stem  augers 
then  the  augers  were  removed  as  the  sand  pack  and  bentonite/cement  grout  were 
installed.  One  soil  boring  was  not  converted  to  a  monitoring  well.  It  was  abandoned 
during  the  delineation  of  the  FSH  plume. 

Monitor  wells  IANG-l-MW-1,  IANG-l-MW-3  and  IANG-l-MW-4  were  installed 
nearest  the  defueling  pit  and  showed  FSH  in  the  wells  after  installation.  The  soil-gas 
survey  indicated  these  locations  to  be  generally  high  in  total  BTEX  concentrations. 

Monitor  weUs  IANG-l-MW-2,  -5,  -6,  -7  and  -8  were  installed  radially  from  the 
defueling  pit  in  order  to  delineate  the  edge  of  the  FSH  plume.  These  wells  showed  no 
FSH  after  installation.  These  wells  were  developed  on  14  August  1990.  Development 
was  conducted  using  a  1.5-inch  I.D.  by  3  foot  long  Teflon  bailer.  45  gallons  were  bailed 
from  each  well  and  contained  in  a  55  gallon  dnnn. 
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TABLE  4.2 

SOIL  HEADSPACE  ORGANIC  VAPOR  ANALYSIS^^) 
SITE  1  -  DEFUEUNG  PIT 

lANG  -  SERGEANT  BLUFF,  IOWA 


Sample^^) 

Location 

Sample 

No. 

Sample^^^ 

Depth  (feet) 

pidW 

(ppm) 

MW-1 

S1 

20-22 

4920 

S2 

22-24 

4790 

MW-2 

Si 

22-24 

3637 

S2 

24-26 

2811 

MW-3 

SI 

18-20 

6209 

S2 

20-22 

6748 

MW-4 

Si 

20-22 

4500 

S2 

24-26 

5000 

MW-5 

Si 

4-6 

119 

S2 

26-28 

2.9 

MW-6 

Si 

8-10 

139 

S2 

20-22 

77 

MW-7 

SI 

8-10 

65 

S2 

22-24 

2.8 

MW-8 

SI 

16-18 

19 

S2 

20-22 

23 

Measured  with  a  photolonizatlon  detector  (PID)  in  parts  per  mliiion. 

Boring/weli  locations  are  shown  on  Rgure  2.2.  Boring  logs  are  included  in  Appendix  B. 
P'  Approximate  sample  depth. 

Samples  submitted  for  laboratory  analysis  based  on  highest  PID  readings. 
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Groundwater  samples  were  collected  on  15  August  1990  and  submitted  for 
laboratory  analyses,  A  duplicate  from  well  IANG-l-MW-8  was  also  submitted  for 
laboratory  analyses.  The  wells  were  purged  using  a  1,5-inch  by  3-foot  Teflon  bailer. 
Purging  was  conducted  as  described  in  sub-section  3.2,6.  The  purge  water  was  added  to 
the  development  water  contained  in  a  55  gallon  drum.  These  samples  were  analyzed  for 
volatiles  (Method  8020),  semi-volatiles  (CLP),  and  TPH  (Method  418.1).  In-situ 
hydraulic  conductivity  tests  were  run  on  the  wells  on  22  August  1990, 

4.33  Results  of  Field  Program 

433.1  Soil-Gas  Survey  Results 

The  soil  gas  survey  identified  two  areas  of  elevated  total  BTEX  concentration. 
The  sample  from  IANG-l-SV-7  (Figure  4.1)  contained  the  highest  concentration  (3.943 
ppm).  Samples  IANG-l-SV-21  and  -26  contained  the  next  highest  BTEX  concentrations 
of  3.900  ppm  and  3.767  ppm,  respectively.  This  data  is  summarized  in  Appendix  D.  The 
other  points  indicate  a  limited  extent  of  volatile  organic  contamination  at  the  perimeter 
of  the  survey  zone. 

4333  Hydrogeologic  Results 

The  borings  for  monitor  wells  IANG-l-MW-1,  -MW-2,  -MW-3  and  -MW-4 
penetrated  brown  and  gray  silt  and  silty  clay  overlying  brown  and  gray  silty  sand. 
Elevated  headspace  PID  responses  of  up  to  6,700  ppm  were  obtained  from  soil  samples 
below  14  feet  and  hydrocarbon  odors  were  detected  over  the  same  interval.  The  wells 
were  installed  to  30  feet  (see  Logs,  Appendix  E).  The  ten  foot  well  screen  spanned  the 
unsaturated  and  saturated  zone  interface  in  a  fine-grained  silty  sand.  Water  was 
detected  during  drilling  at  24  to  25  feet.  The  usefulness  of  a  PID  for  on-site  screening  is 
that  relative  differences  between  concentrations  of  volatile  organic  contaminants 
present  in  samples  can  be  established  in  the  field.  Based  on  this  screening  information, 
samples  can  be  selected  for  laboratory  analysis. 

The  borings  for  IANG-l-MW-5,  -MW-6,  -MW-7  and  -MW-8  penetrated  the  same 
soil  section  sequence  as  the  other  wells  but  did  not  have  elevated  headspace  PID 
responses  or  odors.  The  wells  were  installed  to  30  feet.  The  10  foot  well  screen  spaimed 
the  unsaturated  and  saturated  zone  interface  in  a  fine-grained  silty  sand.  Water  was 
detected  at  23  to  25  feet. 
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Water  levels  were  measured  in  all  the  wells  on  13  August  1990.  The  water  levels 
ranged  from  22.70  to  25.08  feet  below  grade.  The  groundwater  gradient  is  somewhat  flat 
and  variable  in  the  Site  1  vicinity  with  dominant  flow  direction  to  the  south-southwest 
toward  the  Missouri  River  (Figure  4.2), 

In-situ  hydraulic  conductivity  testing  in  IANG-l-MW-2,-5,-6,-7  and  -8  revealed 
values  ranging  from  7.80x10*^  to  1,41x10'^  cm/sec  (see  Appendix  F).  Estimated 
groundwater  flow  velocities  range  from  4.20x10'^  ft/day  to  7.59x10'^  ft/day  assuming  an 
effective  porosity  of  0.2  with  the  local  flow  gradient  measured  across  the  site  as  3.8x10'^. 
Phase-separated  hydrocarbons  (PSH)  were  measured  in  IANG-l-MW-1,-3  and  -4  at 
thicknesses  over  two  feet  on  13  August  1990  (Figure  4.3).  Table  4,3  provides  water 
elevations  and  phase-separated  hydrocarbon  thickness  for  the  Site  1  monitor  wells.  The 
nominal  diameter  of  the  piezometers  were  too  small  to  permit  insertion  of  a  probe  and 
consequently  water  levels  and  PSH  were  not  measured.  Regulatory  personnel  from  the 
State  of  Iowa  DNR  were  notified  of  the  PSH  by  a  representative  from  LANG. 

4333  Chemical  Analysis  Results 

Soil  samples  were  collected  at  Site  1  during  the  drilling  of  monitor  wells  and  the 
collection  of  one  surface  soil  sample  (Table  4.4).  All  the  soil  samples  submitted  to  the 
laboratory  were  analyzed  for  volatile  organic  compounds  (8020),  semi-volatile 
compovmds  (CLP)  and  total  petroleum  hydrocarbons  (418.1).  The  analytical  results  are 
summarized  in  Table  4.5.  Soil  samples  from  MW-6  were  also  analyzed  for  Gross  Alpha, 
Gross  Beta,  Radium  226  and  Radium  228  and  these  results  are  summarized  in  Table  4- 
17. 


The  soil  samples  collected  during  the  drilling  of  IANG-l-SB-1,  MW-3,  and  MW4 
contained  detectable  concentrations  of  benzene,  toluene,  ethylbenzene  and  xylenes  and 
total  petroleum  hydrocarbons  (TPH).  The  semi-volatiles  naphthalene  and  2- 
methylnaphthalene  were  also  detected  in  these  soil  samples. 

Soil  samples  collected  during  the  drilling  of  IANG-l-MW-2,  MW-5,  MW-6,  MW- 
7  and  MW-8  contained  detectable  concentrations  of  volatile  organics  and  TPH,  The 
semi-volatiles  were  not  detected. 

The  surface  soil  sample  collected  from  the  defueling  pit  area  revealed  detectable 
concentrations  of  volatile  orgam'cs  (xylenes),  semi-volatiles  (pyrene,  benzo(b)- 
fluoranthene)  and  a  TPH  concentration  of  160  mg/kg  (Figure  4.5). 
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TABLE  4.3 

GROUNDWATER  ELEVATIONS  AND  HYDROCARBONS  THICKNESS 
SITE  1  -  DEFUEUNG  PIT 

lANG  -  SERGEANT  BLUFF,  IOWA 


Well^^^ 

No. 

Date 

cSIIer(2) 

Elevation 

Depth  to 

Rukl 

(feet) 

Depth  to 

Water 

(feet) 

Hydrocarbon 

Thickness 

(feet) 

Corrected^^) 
Water  Surface 
Elevation 

MW-1 

8/13/90 

1092.29 

23.40 

25.60 

2.20 

1068.45 

MW-2 

8/13/90 

1093.38 

25.02 

25.02 

0.00 

1068.36 

MW-3 

8/13/90 

1091.25 

22.28 

24.55 

2.27 

1068.52 

MW-4 

8/13/90 

1092.81 

23.82 

26.10 

2.28 

1068.53 

MW-5 

8/13/90 

1092.95 

24.58 

24.58 

0.00 

1068.37 

MW-6 

8/13/90 

1091.41 

22.87 

22.87 

0.00 

1068.54 

MW-7 

8/13/90 

1092.87 

24.44 

24.44 

0.00 

1068.43 

MW-8 

8/13/90 

1091.09 

22.70 

22.70 

0.00 

1068.39 

)  Monitor  well  locations  are  shown  on  Figure  3.2. 

Elevations  are  in  feet  above  mean  sea  level.  Depths  measured  from  rim  of  flush-mounted  well 
cover. 

Water  surface  elevation  correction:  (hydrocarbon  thickness  x  0.8)  +  measured  >vater  surface 
elevation  «  corrected  water  surface  elevation  (after  AFL  Industries,  General  Engineering  Data, 
No.  17-05.G.1) 
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TABLE  4.4 

SOIL  AND  WATER  SAMPLES  SUBMITTED  FOR 
LABORATORY  ANALYSIS  -  SITE  1 

lANG  -  SERGEANT  BLUFF,  IOWA 


Location 

SoO 

(Sample  Depth) 

Water 

Analysis 

MW-1 

(20  -  22) 

y 

8020,  8240,418.1 

(22  -  24) 

8020,  8240,  418.1 

MW-2 

(22  -  24) 

y 

8020,8240,418.1 

(24  -  26) 

8020,8240,418.1 

MW-3 

(18-20) 

y 

8020,  8240,  418.1 

(20  -  22) 

8020,  8240,  418.1 

MW-4 

(20  -  22) 

y 

8020,  8240,  418.1 

(24  -  25) 

8020,  8240,  418.1 

MW-5 

(4-6) 

y 

8020,  8240,  418.1 

(26  •  28) 

8020,  8240,  418.1 

MW-6 

(8-10) 

y 

8020,8240,  418.1 

(20  •  22) 

8020,8240,  418.1 

MW-7 

(8-10) 

y 

8020,  8240,418.1 

(22  -  24) 

8020,  8240,  418.1 

MW-e 

(16-18) 

y 

8020,  8240,  418.1 

(20  -  22) 

8020,  8240,  418.1 
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SITE  1  OEFUELING  PIT 
lANC.  SERGEANT  BLUFF,  lOUA 
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SB-2  w*s  not  converted  to  a  monitor  veil,  thu*  the  borlng/uell 
ninbering  sequence  is  offset,  eg.  SB-3  uss  converted  to  HU-2. 
See  Appendix  H  for  coiq>lete  analytical  results 
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One  surface  water  sample  was  coUected  from  the  metal  casing  believed  to  be 
usee’  to  discharge  JP-4  to  the  subsurface.  The  water  sample  was  analyzed  for  volatiles, 
semi-volatiles  and  TPH.  The  results  revealed  detectable  levels  of  benzene,  toluene, 
ethylbenzene  and  xylenes  (Figure  4.4).  The  analytical  results  are  summarized  in  Table 
4.6. 


The  groundwater  samples  were  collected  from  monitor  wells  containing  no 
phase-separated  hydrocarbons.  Wells  IANG-l-MW-2,  -5,  -6,  -7  and  -8  were  sampled 
and  submitted  for  laboratory  analyses.  The  results  revealed  concentrations  of  benzene, 
toluene,  ethylbenzene  and  xylenes  above  detection  limits  in  IANG-l-MW-2  and  -5 
(Table  4.6). 

The  JP-4  fuel  fingerprint  analysis  results  indicate  both  the  hydrocarbon  sample 
collected  from  MW-4  and  the  fresh  JP-4  fuel  collected  from  the  JP-4  fuel  storage  truck 
are  likely  to  be  from  similar  producer  distallation  cuts.  However,  small  differences  are 
notable  on  the  chromatograms  regarding  ratios  of  the  major  peaks,  indicating  that  the 
two  samples  are  from  different  manufacturing  lots,  and/or  refineries.  Both  samples  can 
be  considered  essentially  unweathered  JP-4  (Appendix  K). 

43J.4  Radiological  Results 

Soil  samples  coUerted  from  monitoring  well  6  showed  gross  alpha  concentration 
to  be  35  pCi/g  for  a  sample  collected  at  23  feet  and  1.4  pCi/g  for  a  sample  collected  at 
27  feet.  No  obvious  source  material  was  observed  in  the  boring  and  subsequent 
background  samples  taken  at  the  UST  site  had  gross  alpha  concentrations  of  1.2  pCi/g 
and  1.6  pCi/g,  respectively.  The  high  value  detected  in  MW-6  can  most  likely  be 
considered  an  anomaly  attributable  to  naturally  occurring  variations  in  the  geology. 

43.4  Preliminaiy  Risk  Evaluation 

43.4.1  Introduction 

The  preliminary  risk  evaluation  provides  an  evaluation  of  the  potential  risks  to 
human  health  and  the  environment  posed  by  the  contaminants  detected  at  the  two  sites 
investigated  during  the  SI  at  the  Base.  The  data  used  in  this  evaluation  was  collected 
during  the  SI.  The  objectives  of  the  preliminary  risk  evaluation  are  to  provide 
qualitative  information  on  the  potential  risks  to  human  and  environmental  receptors  due 
to  the  release  or  threat  of  release  of  hazardous  substances  from  the  two  sites;  to  aid  in 
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table  4.6 

DETECTED  C0H60UKDS  IH  UATEIi  SAMPLES 
SITE  T  OEFUELIMS  PIT 
lAMC,  SERGEANT  BLUFF.  lOUA 


Sample  ID: 

lAHC-1 

IAHG-1 

IANC-1 

mJA  ACTION 

KU-2 

HU'-S 

DEFUELINC 

PIT 

level  (1) 

Date  Sampled: 

TS-Aug-PO 

15-AO9-90 

IS-Aug-PO 

BSBaaaaBaBBBBBSBBSSSBBBBBBSaBBBSBBSBSBBSSBSSSSSBSSBaaBSBBSSSS 

SSBBBBBBBBBBSBBBBSBBBBXBSSSI 

Volatile  Organics  (ug/l) 

Benzene 

3 

180 

3 

1.0 

Ethyl  Benzene 

2  U 

4 

150 

Toluene 

2  U 

2 

5 

2,420 

Xylertes 

9 

12 

360 

10,000 

Seni'Volatile  Organics  (ug/l) 

2,4-eimethylphenol 

20  U 

20  U 

10 

TPH  (mg/l) 

T  U 

1  U 

1 

.... 

Feotnotts: 

vilut  reported  Is  sn  estimated  eoneentratio.*). 

U->the  eonpeurtd  was  analyzed  for,  but  not  detected. 

(T]  lOUA  CRITERIA  FOR  ACTION  LEVELS: 

A*  The  HAL  (lifetlae  Health  Advisory  Level)  if  one  eatsts;  if  not 

B-  the  NRL  (NegliBible  Risk  Level,  risk  of  10£*06  over  lifetime)  if  orte  exists,  if  net 
C*  The  HCL  (Haxiaui  Contaminant  Level)  if  one  exists,  if  net 

D-  A  concentration  level  established  by  the  leva  Oeparteient  of  Natural  Resources,  based  on  literature 
recommended  Buidclirws  of  EPA  and  experts  on  a  csse>bycase  basis. 
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identifying  additional  data  needed  to  complete  a  quantitative  risk  assessment  during  the 
RI;  or  to  provide  information  for  the  determination  that  no  further  action  is  required  if 
risks  to  human  and  environmental  receptors  are  not  identified. 

The  initial  steps  of  the  preliminary  evaluation  were  to: 

•  Summarize  the  available  chemical  sampling  data. 

•  Establish  criteria  for  selecting  chemicals  that  are  or  may  be  related  to  the  site, 
and  that  may  have  an  adverse  affect  on  human  health  or  the  environment  in 
the  concentrations  present. 

•  Review  the  faaors  that  affect  migration  of  contaminants,  and  identify  and 
evaluate  the  potential  migration  pathways. 

•  Evaluate  the  potential  toxicities  associated  with  exposure  to  the  selected 
chemicals  by  human  or  environmental  receptors. 

•  Identify  potential  hazards  to  human  or  environmental  receptors  that  may  be 
affected  oy  the  migration  of  contaminants  along  identified  pathways. 

The  SI  is  the  initial  investigation  of  a  site  and  its  purpose  is  to  confirm  or  deny 
the  presence  of  contamination.  Therefore,  detailed  calculations  to  quantify  risk  to 
human  health  and  the  environment  from  the  site  were  not  performed.  Instead,  a 
qualitative  approach  was  taken  in  which  all  potential  receptors  and  exposure  pathways 
were  evaluated,  and  the  potential  importance  of  each  exposure  pathway  was  ascertained 
based  on  a  comparison  with  standards  or  criteria  and  an  evaluation  of  the  likelihood  of 
pathway  completion.  This  evaluation  was  based  on  existing  site  information  concerning 
migration  pathways,  the  location  and  types  of  ontaminants  present,  and  the  location  of 
current  and  possible  future  receptors.  Conservative  assumptions  were  employed  to 
insure  that  potential  exposure  pathways  were  not  excluded  firom  consideration. 

43.42  Preliminaiy  Human  Health  Evaluation 

43.4,2.1  Selection  of  Contaminants  of  Concern 

During  the  selection  of  indicator  chemicals,  available  information  regarding  the 
hazards  of  substances  present  at  the  site  was  evaluated.  Data  used  in  selecting 
chemicals  of  concern  for  this  preliminary  human  health  evaluation  were  compiled  from 
the  SI  field  work  performed  at  the  Installation.  Compounds  which  were  not  detected  in 
any  samples  were  eliminated  from  further  evaluation.  Laboratory  contaminants  such  as 
methylene  chloride  and  acetone  were  eliminated  from  further  consideration  if  they  were 
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present  in  samples  at  concentrations  less  than  ten  times  the  highest  concentration 
detected  in  the  appropriate  QA  samples. 

Contaminants  detected  in  soil  and  groundwater  samples  from  the  two  sites 
included  volatile  fuel  components,  petroleum  hydrocarbons  and  polynuclear  aromatic 
hydrocarbons. 

Analytical  data  were  reviewed  by  medium  to  characterize  contamination  at  each 
of  the  two  sites  at  the  Installation.  Not  all  compounds  were  detected  at  both  sites  or  in 
all  media.  The  maximum  concentrations  for  each  chemical  provide  an  indication  of  the 
magnitude  of  chemical  contamination  in  the  analyzed  samples.  The  maximum  values 
are  used  in  subsequent  sections  to  estimate  the  potential  for  adverse  health  affects. 

Toxicity  information  on  the  chemicals  of  concern  for  both  human  and 
environmental  receptors  is  included  in  the  following  paragraphs.  Also,  included,  when 
available,  is  information  on  environmental  fate  of  each  compound.  The  following 
polynuclear  aromatic  hydrocarbon  (PNA)  compounds  are  discussed  as  a  group  rather 
than  as  individual  compounds:  Benzo(a)anthracene,  Benzo(b)fluoranthene,  Chrysene, 
Dibenzofuran,  Fluoranthene,  Naphthalene,  2-methylnaphthalene,  2,4*Dimethylphenol 
and  Pyrene. 

Benzene:  Benzene  is  a  colorless  aromatic  hydrocarbon  with  a  characteristic  odor. 
Benzene  was  widely  used  in  the  past  as  a  solvent  and  as  an  octane-raising  additive  in 
gasoline.  Presently,  benzene  is  used  primarily  in  the  chemical  industry  as  a  starting  or 
intermediate  material  for  the  synthesis  of  many  other  organic  compounds. 

Benzene  has  been  shown  to  be  mobile  in  the  soil/groundwater  system.  It  is 
relatively  soluble  in  groundwater  and  may  be  transported  through  sandy  soils  and  soils 
of  low  organic  content.  The  amount  of  benzene  sorbed  to  the  soil  increases  with 
increasing  organic  content.  Benzene  is  highly  volatile,  and  volatilization  in  surficial  soils 
is  probably  an  important  transport  mechanisuL  However,  sorption  of  benzene  vapors 
onto  soil  particles  may  slow  vapor-phase  transport.  Data  on  the  biodegradation  of 
benzene  are  inconclusive.  There  is  some  evidence  of  gradual  biodegradation  at  low 
concentrations  by  aquatic  organisms,  but  the  compound  is  considered  fairly  resistant  to 
biodegradation.  The  rate  of  biodegradation  may  be  enhanced  in  the  presence  of  other 
hydrocarbons. 


991PC/D76a-16#W5 


4-21 


FINAL 


Benzene  is  readily  absorbed  following  oral  and  inhalation  exposure.  The  toxic 
effects  of  benzene  in  humans  following  exposure  by  inhalation  is  the  same  as  that  for 
laboratory  animals,  and  includes  central  nervous  system  effects,  hematological  effects, 
and  immune  system  depression.  In  humans,  acute  exposures  to  high  concentrations  of 
benzene  vapors  has  been  associated  with  dizziness,  nausea,  vomiting,  headache, 
drowsiness,  narcosis,  coma,  and  death.  Chronic  exposure  to  benzene  vapors  can 
produce  reduced  leukocyte,  platelet,  and  red  blood  cell  levels. 

Chronic  exposure  to  benzene  is  associated  with  leukemia  and  bone  marrow 
damage.  In  addition,  the  compound  is  a  central  nervous  system  depressant  at  high 
concentrations,  and  may  cause  acute  narcotic  reactions.  Benzene  has  been  classified  a 
Group  A  human  carcinogen  by  U.S.  EPA. 

Data  are  not  considered  sufficient  to  develop  ambient  water  quality  criteria  for 
benzene.  No  information  is  available  on  the  toxicity  of  benzene  to  terrestrial  wildlife, 
domestic  animals,  or  birds.  Toxic  effects  in  laboratory  animals  include  central  nervous 
system  effects,  hematological  effects,  and  immune  system  depression. 

Toluene:  Toluene  is  a  monocych'c  aromatic,  colorless  liquid.  It  is  used  in 
manufacturing  benzoic  acid,  benzaldehyde,  explosives,  dyes,  and  many  other  organic 
compounds.  Toluene  functions  as  a  solvent  in  products  such  as  wood  furniture  cleaners. 

From  the  available  data,  it  appears  that  volatilization  is  the  major  route  of 
removal  from  aquatic  environments.  Once  volatilized,  atmospheric  photodestruction  of 
toluene  probably  subordinates  all  other  fates.  Toluene  will  be  adsorbed  by  sediments 
and  suspended  solids,  but  the  degree  to  which  this  adsorption  will  interfere  with 
volatilization  is  unknown.  Toluene  does  not  bioaccumulate  in  the  environment. 

Toluene  in  low-levels  may  irritate  both  the  skin  and  eye  and  may  cause 
impairment  of  coordination  and  reaction  time  when  inhaled  at  low-levels.  Higher  levels 
of  exposure  may  result  in  additional  symptoms  such  as  headaches,  nausea,  and  loss  of 
appetite.  Acute  poisoning  is  rare,  but  chronic  poisoning  occasionally  results  in  anemia 
and  leucopenia. 

Ethylbenzene:  Ethylbenzene  is  a  colorless  aromatic  liquid.  It  is  used  in  industry 
as  a  resin  solvent  and  in  the  conversion  to  styrene  monomer.  No  empirical  studies  on 


991PC/D76«-16#WS 


4-22 


FINAL 


the  bioaccumulation  of  ethylbenzene  were  found.  No  information  on  the  toxicity  of 
ethylbenzene  to  terrestrial  wildlife  or  birds  was  available. 

Ethylbenzene  is  moderately  adsorbed  to  soils  but  it  will  leach  to  groundwater, 
particularly  in  soils  containing  low  levels  of  organic  matter.  Ethylbenzene  will  volatilize 
from  surface  soils  and  it  is  thought  that  it  will  biodegrade  once  microbial  populations 
become  acclimated  (Howard,  1980). 

Polynuclear  Aromatic  Hydrocarbons:  PNAs,  also  termed  polycyclic  aromatic 
hydrocarbons  (PAHs)  are  a  class  of  chemical  compounds  characterized  by  a  basic 
structure  of  two  or  more  fused  aromatic  (benzene)  rings.  The  compounds  are  fused  by 
pairs  of  carbon  atoms,  resulting  in  a  molecule  with  a  carbon  atom  lying  in  a  single  plane 
with  hydrogen  atoms.  The  lowest  molecular  weight  member  of  this  group  is 
naphthalene,  with  two  fused  rings.  The  highest  molecular  weight  member  is  graphite. 
PNA  compoimds  can  be  divided  into  two  groups  based  on  their  chemical,  physical  and 
biological  properties.  These  two  groups  are  the  lower  molecular  weight  (two-  to  three- 
ring)  compounds  and  the  higher  molecular  weight  (four-  to  seven-ring)  compounds. 

The  physical  properties  of  PNAs  typically  vary  with  increasing  molecular  weight. 
Vapor  pressure  and  solubility  decrease  almost  logarithmically  with  increasing  molecular 
weight.  Resistance  to  reduction  and  oxidation  typically  decreases  with  increasing 
molecular  weight.  These  trends  help  to  explain  why  the  lower-ring-numbered  and 
higher-ring  numbered  compounds  differ  substantially  in  their  behavior  and  distribution 
in  the  environment 

PNAs  have  been  noted  to  be  ubiquitous  in  the  environment.  In  the  past,  PNA 
compounds  were  typically  thought  to  result  only  from  high-temperature  pyrolysis  of 
organic  materials.  Although  this  is  the  principal  means  of  PNA  generation,  it  has  more 
recently  been  shown  that  low-temperature  transformation  of  sedimentary  organic 
material  to  form  fossil  fuels,  as  well  as  direct  biosynthesis  by  microbes  and  plants,  are 
additional  sources  of  PNAs.  Anthropogenic  sources  also  increase  the  loading  of  PNAs 
into  the  environment.  This  includes  industrial  activities  such  as  coke  and  coal  gas 
production,  gas  production  from  petroleum,  oil  refining,  and  preparation  of  acetylene 
from  natural  gas.  Other  sources  include  incineration  of  domestic  and  industrial  wastes, 
power  generation  from  fossil  fuels,  and  automobile  exhaust. 
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PNA  compounds  vary  substantially  in  their  acute  toxicity  to  aquatic  animals.  In 
general,  toxicity  to  species  will  increase  with  increasing  molecular  weight.  However,  the 
higher-ring-numbered  PNAs  have  low  acute  toxicity,  apparently  due  to  their  low 
solubilities.  In  most  cases,  crustaceans  are  the  most  sensitive  species,  polychaete  worms 
are  intermediate  in  sensitivity,  and  fish  are  the  most  resistant.  Acute  toxicity  levels  in 
water  are  several  orders  of  magnitude  higher  than  levels  found  in  even  the  most  polluted 
marine  and  freshwaters.  Sediment  levels  typically  approach  concentrations  similar  to 
the  acutely  toxic  level,  however,  being  bound  to  the  sediment  renders  PNAs 
considerably  less  toxic. 

Biodegradation  is  thought  to  be  the  primary  fate  of  PNAs  in  the  environment. 
Some  PNA  compounds  have  been  noted  to  be  highly  toxic,  carcinogenic,  mutagenic, 
and/or  teratogenic  to  many  species.  PNAs  have  demonstrated  toxicity  via  the  oral  and 
dermal  routes,  indicating  that  they  are  capable  of  passage  across  epithelial  membranes. 
Additionally,  research  indicates  that  they  are  easily  absorbed  through  the  lungs.  They 
tend  to  concentrate  initially  in  the  liver  and  kidneys  until  they  are  excreted.  They 
eventually  move  to  organs  containing  or  surrounded  by  fat  (e.g.,  mammary  glands, 
adrenals). 

Xylenes:  Xylenes  are  mixtures  of  the  ortho-,  meta-,  and  para-dimethyl  benzenes, 
with  the  meta-form  usually  the  principal  component.  Xylenes  may  also  contain  6  to  10 
percent  impurities  such  as  benzene,  ethyl  benzene,  trimethylbenzene,  toluene,  phenol, 
thiophene,  pyridene,  and  nonaromatic  hydrocarbons.  Xylenes  are  widely  used  as  fuel 
components  and  as  solvents  for  inks,  rubbers,  gums,  resins,  adhesives,  lacquers,  paints, 
and  insecticides.  Xylenes  are  commonly  used  in  the  chemical  industry  as  intermediates. 
Specifically,  ortho-xylene  is  used  in  the  manufacture  of  phthalic  anhydride,  which  is  a 
basic  building  block  for  plasticizers.  Meta-xylene  is  an  intermediate  in  the  preparation 
of  isophthalic  acid,  which  is  the  base  of  unsaturated  polyester  resins.  Commercially, 
para-xylene  is  the  most  important  isomer,  most  of  which  is  converted  to  terephthalic 
acid  or  dimethylterephthalate  and  used  to  make  fibers,  films,  and  resins. 

The  primary  exposure  pathway  of  concern  from  soil/water  systems  is  the 
migration  of  xylenes  into  groundwater  used  for  drinking  water  supplies.  Inhalation 
resulting  from  volatilization  from  surface  soils  may  also  be  important.  Xylenes  are 
relatively  mobile  in  soO/water  systems,  especially  in  the  aqueous  phase.  Volatilization  is 
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also  possible.  The  chemical  is  resistant  to  hydrolysis  but  is  probably  biodegradable. 
Xylenes  could  persist  for  months  to  years. 

Petroleum  Hydrocarbons 

Petroleum  hydrocarbons  are  a  group  of  compounds  that  are  thick,  dark  yellow  to 
brown,  or  green-black  liquids  which  consist  of  a  mixture  of  hydrocarbons  from  C2H2 
and  up.  They  are  used  as  a  source  of  gasoline,  petro  ether,  petrolatum,  fuel  and 
lubricating  oils,  butane,  and  isopropyl  alcohol.  Gasoline,  jet  fuel,  and  mineral  spirits  are 
the  petroleum  hydrocarbons  of  primary  concern  in  this  risk  evaluation. 

Hydrocarbon-containing  petroleum  residues  are  decomposed  in  soil  systems. 
Hydrocarbons  degrade  to  carbon  dioxide  and  water  via  several  intermediates  (organic 
acids,  ketones,  aldehydes,  alcohols,  and  other  hydrocarbon  derivatives).  Nonvolatile 
components  of  oils  tend  to  stay  tightly  boimd  in  soil,  while  volatile  fractions  may  escape 
into  the  atmosphere.  No  significant  loss  or  movement  of  oil  through  surface  runoff  from 
rainfall  or  downward  leaching  occurs. 

Gasoline  is  an  aspiration  hazard,  defats  the  skin,  and  has  been  shown  to  cause 
kidney  tumors  in  labo’“ttory  animals.  It  contains  benzene  and  toluene  which  may  be 
absorbed  through  the  skin.  Benzene  is  a  cancer  hazard  that  affects  the  blood.  Primary 
routes  of  exposure  are  inhalation  and  skin  contact.  Eye  contact  with  liquid  gasoline  may 
cause  burning,  tearing,  redness,  and  transient  comeal  damage.  Prolonged  or  repeated 
dermal  contact  may  cause  burning,  redness,  drying  and  cracking  of  the  skin,  and 
dermatitis.  Exposure  to  mist  or  excessive  vapor  concentration  may  cause  irritation  of 
the  nose,  throat,  and  upper  respiratory  tract.  Severe  exposures  may  result  in 
imconsciousness,  coma,  and  death.  Ingestion  of  gasoline  may  cause  signs  of  central 
nervous  system  depression,  headache,  nausea,  drowsiness,  and  dizziness. 

Fuel  oil  is  a  combustible  liquid  and  a  skin  irritant.  Breathing  oil  mists  may 
irritate  the  nose  and  throat  Chronic  exposure  to  oil  mists  may  lead  to  the  development 
of  lipoid  pneumonia.  Similarly  refined  and  processed  petroleum  residual  materials  have 
been  shown  to  cause  skin  cancer  and  liver  damage  in  laboratory  animals  through 
prolonged  skin  contact  There  is  no  direct  evidence  that  fuel  oil  causes  skin  cancer  or 
liver  damage  in  humans. 


991PC/D76«-16#W5 


4-25 


FINAL 


43.4^^  Environmental  Fate  and  Transport 

An  evaluation  of  the  environmental  fate  and  transport  of  the  selected  chemicals 
of  concern  for  Iowa  ANGB  can  help  determine  the  potential  for  migration  in  the 
environment  and  the  potential  for  exposure  to  the  contaminants.  The  environmental 
fate  and  transport  of  contaminants  is  dependent  upon  the  physical  and  chemical 
properties  of  the  compounds,  the  environmental  transformation  processes  affecting 
them,  and  the  media  through  which  they  migrate.  In  this  section,  the  chemical  and 
physical  properties  of  the  chemicals  of  concern  are  presented,  and  the  relevance  of  these 
properties  to  environmental  fate  and  transport  is  discussed.  In  addition,  mechanisms  of 
chemical  migration  into  air,  groundwater,  and  surface  water  and  processes  of 
biotransformation  and  bioaccumulation  are  discussed  in  relation  to  the  environmental 
fate  and  transport  of  the  chemicals  of  conceriL 

Environmental  Setting 

The  environmental  setting  is  discussed  in  detail  in  Section  2. 

Chemical  and  Physical  Properties  of  the  Chemicals  of  Concern 

Physical  and  chemical  properties  of  the  chemicals  of  concern  will  affect  fate  and 
transport  of  those  chemicals  in  the  environment.  Table  4,7  summarizes  several 
important  physical  and  chemical  properties  for  many  of  the  selected  chemicals  of 
concern. 

The  water  solubility  of  a  substance  is  a  critical  property  affecting  environmental 
fate.  Highly-soluble  chemicals  can  be  rapidly  leached  from  wastes  and  soils  and  are 
generally  mobile  in  groundwater.  Solubilities  can  range  from  less  than  1  mg/L  to  totally 
miscible,  with  most  common  organic  chemicals  falling  between  1  mg/L  and  1,000,000 
mg/L  [Lyman  et  al.,  1982],  The  solubility  of  chemicals  which  are  not  readily  soluble  in 
water  may  become  enhanced  in  the  presence  of  organic  solvents  (e.g.,  toluene),  which 
themselves  are  more  soluble  in  water.  As  shown  in  Table  4.7,  benzene  has  the  highest 
solubility  of  any  of  the  contaminants  found  on  the  Base.  Because  of  its  relatively  high 
solubility  (greater  than  1000  mg/L)  these  compounds  are  expected  to  be  mobile  in  the 
soil. 


Volatilization  of  a  compoimd  will  depend  on  its  vapor  pressure,  water  solubility, 
and  air  diffusion  coefficient  Highly  water-soluble  compounds  generally  have  lower 
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volatilization  rates  from  water  unless  they  also  have  high  vapor  pressures.  Vapor 
pressure,  a  relative  measure  of  the  volatility  of  chemicals  in  their  pure  state,  ranges  from 
roughly  0.001  to  760  millimeters  of  mercury  (mm  Hg)  for  liquids.  The  Heiuys  Law 
Constant,  which  combines  vapor  pressure  with  solubility,  is  more  appropriate  than  vapor 
pressure  alone  for  estimating  releases  from  water  to  air  for  compounds  having  Henry’s 
Law  Constants.  Compounds  with  Henry’s  Law  Constants  greater  than  10-3 
atmospheres-cubic  meter  per  mole  (atm-m3/mole)  can  be  expected  to  readily  volatilize 
from  water;  those  with  values  ranging  from  10-3  to  10-5  are  associated  with  moderate 
volatilization,  while  compounds  with  values  less  than  10-5  will  only  volatilize  from  water 
to  a  limited  extent  [Lyman  et  al.,  1982]. 

The  organic  carbon  partition  coefficient  (Koc)  reflects  the  propensity  of  a 
compound  to  sorb  to  organic  matter  found  in  soil.  The  normal  range  of  Koc  values  is  1 
to  107  milliliters  per  gram  (mL/g).  Chemicals  which  have  a  strong  tendency  to  sorb  to 
organic  matter  (i.e.,  chemicals  with  high  Koc  values)  will  move  more  slowly  in  the 
environment  than  chemicals  with  low  Koc  values.  The  polynuclear  aromatic 
hydrocarbons  and  dichlorobenzenes  have  the  highest  Koc  values  of  any  compounds 
identified  at  the  Base.  These  compounds  would  therefore  be  expected  to  be  strongly 
adsorbed  by  organic  matter  present  in  the  soil  and  have  relatively  low  mobilities. 

Chemicals  cf  concern  were  classified  into  several  categories  according  to  their 
similarity  in  chemical  structure  and/or  physiochemical  properties  (factors  which  would 
influence  mobility  in  the  environment)  as  follows: 

•  volatile  organics:  benzene,  ethyl  benzene,  toluene,  xylenes. 

•  semivolatile  organics:  benzo(a)anthracene,  benzo(b)fluoranthene,  chrysene, 
dibenzofuran,  fluoranthene,  pyrene,  2-methylnaphthalene,  naphthalene,  2,4- 
dimethylphenol. 

•  other:  TPH. 

Each  of  these  categories  are  discussed  below  with  respect  to  how  their  properties 
affect  the  persistence  and  transport  of  these  compounds  in  the  envrionment. 

Volatile  Organics 

Volatile  organic  compounds  are  low  molecular  weight  compounds  whose 
presence  in  soil  and  water  samples  collected  at  the  Installation  is  due  to  their 
widespread  use  as  fuel.  These  compounds  generally  have  high  Henry’s  Law  Constants, 
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moderate  to  high  solubilities  and  low  Koc  values.  This  indicates  that  these  compounds 
can  be  expected  to  be  mobile  in  the  environment. 

The  soils  at  the  Installation  consist  primarily  of  silts  and  silty  clays.  Groundwater 
at  the  Installation  is  between  22  and  25  feet  deep  and  the  migration  of  these  compounds 
to  the  groundwater  is  possible.  As  described  in  Section  4,  several  of  these  compounds 
have  been  detected  in  the  groundwater  at  the  site. 

The  properties  that  enhance  the  mobilities  of  these  compounds  also  make  them 
more  available  for  degradation.  Because  of  their  high  vapor  pressures  these  compounds 
would  be  expected  to  volatilize  from  surface  soils. 

Semi- Volatile  Organics 

Semi-volatile  organic  compounds  detected  in  soil  collected  at  Site  1  consisted  of 
polynuclear  aromatics  (PNAs).  One  phenolic  compound  was  detected  in  the 
groundwater.  The  semi-volatile  organics  have  higher  molecular  weights  than  the  volatile 
compounds.  They  also  have  lower  vapor  pressures,  lower  solubilities,  and  higher  Koc 
values.  These  compoimds  are  expected  to  be  strongly  adsorbed  by  site  soils  and 
therefore  less  mobile  in  the  environment.  While  the  semi-volatile  compounds  are  not 
soluble  in  water,  they  are  soluble  in  non-water  solvents  such  as  fuels.  The  application  of 
fuels  to  the  groimd  could  enhance  the  mobility  of  these  compounds. 

Petroleum  Hydrocarbons 

Petroleum  hydrocarbon  concentrations  are  measured  using  fluorocarbon- 113 
extraction  of  organic  compounds  with  medium  to  high  molecular  weights.  Low 
molecular  weight  compounds  and  hght  fuels,  such  as  gasoline,  volitize  during  the 
analysis  and,  therefore,  have  low  recoveries.  The  aliphatic  organics  which  constitute 
most  of  the  recoverable  petroleum  hydrocarbons  are  generally  less  toxic  than  the 
volatile  organic  compounds.  The  primary  health  concern  associated  with  chronic 
exposure  is  through  ingestion  of  contaminated  food  and  water. 

The  fate  of  petroleum  hydrocarbons  in  soils  is  affected  primarily  by  their 
distribution,  volatility,  and  leaching  potential.  Low  molecular  weight  aromatic 
hydrocarbons  such  as  benzene,  toluene,  and  xylenes  partially  evaporate.  The  remaining 
hydrocarbons  will  migrate  to  different  depths  in  the  soil  column  and  possibly  to 
groundwater. 
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The  aliphatic  organics  which  represent  the  residual  compounds  have  negligible 
water  solubilities,  low  vapor  pressures  and  high  adsorption  coefficients.  The  proportion 
of  petroleum  hydrocarbons  that  will  adsorb  to  soil  particles  rather  than  continue 
migration  depends  on  the  type  of  soil,  the  particular  petroleum  product  involved,  the 
volume  of  the  release,  and  the  amount  of  rainfall.  In  general,  leaching  to  groundwater  is 
favored  by  high  rainfall  and  permeable  soils,  and  increases  for  petroleum  compounds 
with  high  solubility  and  low  adsorption  coefficients. 

Most  compounds  measured  as  petroleum  hydrocarbons  are  relatively  persistent 
in  the  environment.  Biodegradation  is  the  main  elimination  mechanism,  but  rates  are 
fairly  slow,  especially  for  cyclic  or  aromatic  hydrocarbons.  Complete  biodegradation  of 
petroleum  hydrocarbons  may  require  many  years  or  decades  [API,  1986]. 

4.3.423  Exposure  Assessment 

The  presence  of  a  contaminant  in  a  particular  environmental  medium  does  not 
necessarily  indicate  that  human  exposure  will  occur.  In  order  for  human  exposure  to 
occur,  a  complete  exposure  pathway  must  exist.  A  complete  exposure  pathway  consists 
of  the  following: 

•  a  contaminant  source  and  mechanism  for  release; 

•  an  environmental  transport  medium; 

•  an  exposure  point;  and 

•  a  human  receptor  and  a  feasible  route  of  exposure  at  the  exposure  point. 

If  any  of  the  items  listed  above  are  missing  then  an  exposure  pathway  is 
incomplete.  The  following  paragraphs  describe  the  transport  mechanism  and  exposure 
pathways  for  the  two  sites  at  the  Installation. 

Mechanisms  of  Migration 

The  media  into  which  a  contaminant  migrates  affects  the  types  of  human  and 
environmental  exposures  which  may  ocoir.  The  previous  subsections  have  described  the 
physical  and  chemical  properties  of  concern.  This  subsection  discusses  the  mechanisms 
of  contaminant  migration  and  potential  exposure  routes  for  the  Installation. 

Contaminants  have  been  detected  in  groundwater  and  soil  at  Site  1.  Several 
mechanisms  exist  through  which  contaminants  from  these  areas  may  migrate. 


991PC/D76a-16#W5 


4-30 


FINAL 


Migration  into  Air.  Contaminants  may  migrate  into  the  air  through  three 
primary  mechanisms:  volatilization;  soil  gas  migration;  and  suspension  of  soil  particles 
(wind  erosion  or  mechanical  disturbances). 

Volatilization  is  the  mass  transfer  of  a  compound  from  a  specific  medium  (soil  or 
water)  to  the  air.  Environmental  factors  that  affect  volatilization  include  temperature, 
soil  porosity,  soil  water  content,  soil  organic  carbon  content,  and  depth  of 
contamination.  Volatilization  may  be  an  important  migration  pathway  for  contaminants 
having  high  vapor  pressures  (greater  than  100  mm  Hg)  or  high  Henry’s  Law  Constants 
(greater  than  10-3  atm-m-3/mole).  Contaminants  detected  at  Site  1  which  are  in  this 
category  include  the  aromatics  (benzene,  xylenes,  toluene,  etc.).  Some  other  chemicals 
of  concern  while  having  lower  vapor  pressures  may  still  have  a  tendency  to  volatilize. 
The  polynuclear  aromatic  hydrocarbons  (PAHs)  fall  in  this  category.  Volatilization  is 
not  a  potential  migration  pathway  for  Site  1  since  volatile  organic  compounds  and  PAHs 
are  present  in  subsurface  soils. 

The  migration  of  chemicals  into  soil  gas  is  controlled  by  factors  similar  to  those 
that  control  volatilization.  Soil  gas  samples  collected  at  Site  1  identified  the  presence  of 
contaminants  indicating  that  this  soil  gas  migration  is  a  potential  migration  pathway  for 
these  sites. 

Fugitive  dust  emissions  from  wind  or  vehicle  disturbances  is  not  possible  because 
affected  soils  are  below  the  surface. 

Leaching  into  Groundwater.  The  percolation  of  rainwater  through  the  soils  at 
the  four  sites  could  leach  soil  contaminants  into  the  grotmdwater.  Since  groundwater 
contamination  has  been  detected  at  Site  1,  it  appears  that  this  has  already  occurred. 

Once  contaminants  have  reached  the  grotmdwater  the  different  contaminants  will 
have  different  migration  rates.  Compounds  with  low  water  solubilities  and  high  organic 
carbon  partition  coefficients,  such  as  the  semi-volatile  compounds  will  be  transported  in 
the  direction  of  groundwater  flow  but  at  a  slower  rate  than  the  groundwater.  The 
volatile  organic  compounds  which  have  much  higher  solubilities  and  lower  Koc  values 
will  have  higher  mobilities  in  the  groundwater. 

Migration  in  Ponded  Water.  Contaminant  migration  into  ponded  water  is 
unlikely  since  affected  soils  are  below  the  surface. 
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Identification  of  Exposure  Pathways. 

Potential  exposure  pathways  for  Site  1  are  summarized  in  Table  4.8. 

The  property  around  Site  1  has  restricted  access  to  Installation  personnel  only  by 
means  of  locked  fences.  Adjacent  property  is  used  primarily  for  agriculture,  in 
particular  com  crops.  There  are  several  farms  within  a  mile  radius  of  each  site.  The 
water  supply  source  of  these  dwellings  is  undocumented,  although  it  is  most  likely  that 
they  have  private  wells.  The  closest  dwelling  is  approximately  Vi-mile  to  the  south  of 
Site  1.  Groimdwater  flow  direction  is  believed  to  flow  generally  to  the  southwest. 

Future  land  use  will  remain  the  same  according  to  the  Master  Plan  for  Sious 
Gateway  Airport.  No  residential  development  is  planned. 

The  present  property  agreement  is  between  the  City  of  Sioux  City,  Iowa  and  the 
Department  of  the  Air  Force  (License  for  National  Guard  Purposes,  Form  1  May  63). 
The  agreement  commenced  1  July  1969  and  expires  20  June  2019.  The  agreement 
automatically  renews  annually  until  the  expiration  date,  unless  the  Government 
exercises  its  right  to  give  notice  to  termination.  The  agreement  provides  for  the 
exclusive  use  of  buildings  and  parcels  of  land  located  on  the  Sious  Gateway  Airport, 
together  with  all  roads,  sidewalks,  railroads,  utilities,  drainage  ditches,  sewer  lines, 
aprons,  buildings  and  structures  and  tools,  equipment  and  fixtures,  on  11  parcels  which 
are  lettered  and  listed  within  the  agreement. 

Current  pathways  include  exposure  to  air,  groundwater,  surface  water  and  soils 
by  Installation  personnel,  visitors,  trespassers  and  nearby  residents.  The  possibility  of  air 
and  soil  pathways  is  very  low  since  affected  soils  are  below  the  surface. 

Groundwater  is  not  used  by  the  Installation,  but  is  not  known  exactly  for  what 
purpose  the  local  farmers  use  their  wells.  However,  there  is  low  possibility  of  exposure 
due  to  limited  contamination. 

Future  pathways  are  limited  since  land  use  is  expected  to  remain  the  same. 
Contaminant  migration  to  downgradient  wells  may  occur  but  may  be  o&et  by  other 
mechanisms  such  as  degradation.  Construction  workers  may  be  exposed  to  affected  soil. 
However,  construction  in  the  area  of  Site  1  is  unplaimed  and  unlikely. 
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43A2A  Toxicity  Assessment 

The  objective  of  the  toxicity  assessment  is  to  weigh  available  evidence  regarding 
the  potential  for  particular  contaminants  to  cause  adverse  effects  in  exposed  individuals 
and  to  provide,  where  possible,  an  estimate  of  the  relationship  between  the  extent  of 
exposure  to  a  contaminant  and  the  increased  likelihood  and/or  severity  of  adverse 
effects.  The  types  of  toxicity  information  considered  in  this  assessment  include  the  slope 
factor  to  evaluate  carcinogenic  potential  and  the  reference  dose  (RfD)  used  to  evaluate 
noncarcinogenic  effects. 

Health  Criteria  for  Carcinogenic  Effects 

For  chemicals  that  exhibit  carcinogenic  effects,  most  authorities  recognize  that 
one  or  more  molecular  events  can  evoke  changes  in  a  single  cell  or  a  small  number  of 
cells  that  can  lead  to  tumor  formation.  This  is  the  nonthreshold  theory  of  carcinogenesis 
which  purports  that  any  level  of  exposure  to  a  carcinogen  can  result  in  some  finite 
possibility  of  generating  the  disease.  Generally,  regulatory  agencies  assume  the  non¬ 
threshold  hypothesis  for  carcinogens  in  the  absence  of  information  concerning  the 
mechanisms  of  action  for  the  chemical. 

EPA’s  Carcinogen  Assessment  Group  (CAG)  has  developed  slope  factors  (i.e., 
dose-response  values)  for  estimating  excess  lifetime  cancer  risks  associated  with  various 
levels  of  lifetime  exposure  to  potential  human  carcinogens.  The  carcinogem’c  slope 
factors  can  be  used  to  estimate  the  lifetime  excess  cancer  risk  associated  with  exposure 
to  a  potential  carcinogeiL  Risks  estimated  using  slope  factors  are  considered  unlikely  to 
underestimate  actual  risks,  but  they  may  overestimate  actual  risks.  Excess  lifetime 
cancer  risks  are  generally  expressed  in  scientific  notation  and  are  probabilities.  An 
excess  lifetime  cancer  risk  of  1x10-6  represents  the  probability  that  one  individual  out  of 
one  million  will  develop  cancer  as  a  result  of  exposure  to  a  carcinogenic  chemical  over  a 
70-year  lifetime  under  specified  exposure  conditions.  EPA  has  suggested  developing 
remedial  alternatives  for  cleanup  of  Superfund  sites  using  total  excess  lifetime  cancer 
risks  ranging  from  10-4  to  10-6. 

In  practice,  slope  factors  are  derived  from  the  results  of  human  epidemiology 
studies  or  chronic  animal  bioassays.  The  data  from  animal  studies  are  generally  fitted  to 
the  linearized  multistage  model  and  dose-response  curve  is  obtained.  The  95th 
percentile  upper  confidence  limit  slope  of  the  dose-response  curve  is  subjected  to 
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various  adjustments  and  an  interspedes  scaling  factor  is  applied  to  conservatively  derive 
the  slope  factor  for  humans.  Thus,  the  actual  risks  associated  with  exposure  to  a 
potential  carcinogen  quantitatively  evaluated  based  on  animal  data  are  not  likely  to 
exceed  the  risks  estimated  using  these  slope  factors,  but  they  may  be  much  lower.  Dose- 
response  data  derived  from  human  epidemiological  studies  are  fitted  to  dose-time- 
response  curves  on  an  ad  hoc  basis.  These  models  provide  rough  but  plausible  estimates 
of  the  upper  limits  on  lifetime  risk.  Slope  factors  based  on  human  epidemiological  data 
are  also  derived  using  very  conservative  assumptions  and,  as  such,  they  too  are 
considered  unlikely  to  underestimate  risks.  In  summary,  while  the  actual  risks 
associated  with  exposures  to  potential  carcinogens  are  unlikely  to  be  higher  than  the 
risks  calculated  using  a  slope  factor,  they  could  be  considerably  lower. 

In  addition,  there  are  varying  degrees  of  confidence  in  the  weight  of  evidence  for 
carcinogenicity  of  a  given  chemical.  EPA  has  proposed  a  system  for  characterizing  the 
overall  weight  of  evidence  for  a  chemical’s  carcinogenicity  based  on  the  availability  of 
animal,  human,  and  other  supportive  data  [EPA,  1986a].  The  weight-of-evidence 
classification  is  an  attempt  to  determine  the  likelihood  that  an  agent  is  a  human 
carcinogen  and  thus  qualitatively  affects  the  estimation  of  potential  health  risks.  Three 
major  factors  are  considered  in  characterizing  the  overall  weight  of  evidence  for 
carcinogenicity:  (1)  the  quality  of  evidence  from  human  studies  and  (2)  the  quality  of 
evidence  from  animal  studies,  which  are  combined  into  a  characterization  of  the  overall 
weight  of  evidence  for  human  carcinogenicity;  and  (3)  other  supportive  information 
which  is  assessed  to  determine  whether  the  overall  weight  of  evidence  should  be 
modified.  EPA’s  final  classification  of  the  overall  weight  of  evidence  includes  the 
following  five  categories; 

•  Group  A  -  -  Human  Carcinogen 

This  category  indicates  that  there  is  sufficient  evidence  from  epidemiological 
studies  to  support  a  casual  association  between  an  agent  and  cancer. 

•  Group  B  -  -  Probable  Human  Carcinogen 

This  category  generally  indicates  that  there  is  at  least  Umited  evidence  from 
epidemioloacm  studies  of  carcinogenicity  to  humans  (Groim  Bl)  or  that,  in  the 
absence  of  adequate  data  on  humans,  there  is  sufficient  evidence  of 
carcinogenidty  in  animals  (Group  B2). 

•  Group  C  -  -  Possible  Human  Carcinogen 

This  category  indicates  that  there  is  limited  evidence  of  carcinogenicity  in 
animals  in  the  absence  of  data  on  humans. 

•  Group  D  -  -  Not  Classified 
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This  category  indicates  that  the  evidence  for  carcinogenicity  in  animals  is 
inadequate. 

•  Group  E  -  -  No  Evidence  of  Carcinogenicity  to  Humans 

This  category  indicates  that  there  is  no  evidence  for  carcinogenicity  in  at  least 
two  adequate  animal  tests  in  different  species,  or  in  both  epidemiological  and 
animal  studies. 

Slope  factors  are  developed  based  on  epidemiological  or  animal  bioassay  data  for 
a  specific  route  of  exposure,  either  oral  or  inhalation.  For  some  chemicals,  sufficient 
data  are  available  to  develop  route-specific  slope  factors  for  inhalation  and  ingestion. 
For  chemicals  with  only  one  route-specific  slope  factor  but  for  which  carcinogenic 
effects  may  also  occur  via  another  route,  EPA  has  used  the  available  value  to  evaluate 
risks  associated  with  both  potential  routes  of  exposure. 

Several  of  the  selected  chemicals  of  concern  have  been  classified  as  potential 
carcinogens  by  EPA  Some  of  these  chemicals  are: 

Group  A  -  -  Human  Carcinogens 
Benzene 

•  Group  B  -  -  Probable  Human  Carcinogens 
Benzo(a)Anthracene 
Benzo(b)Fluoranthene 

Chrysene 

•  Group  C  -  -  Possible  Hmnan  Carcinogens 
2-Methylnapthalene 

Potential  carcinogenic  effects  and  slope  factors  for  chemicals  of  concern 
identified  at  the  Base  are  shown  in  Table  4.9. 

Health  Criteria  for  Noncarcinogenic  Effects 

For  chemicals  that  exhibit  noncarcinogenic  effects,  many  authorities  consider 
organisms  to  have  repair  and  detoxification  capabilities  that  must  be  exceeded  by  some 
critical  concentration  (threshold)  before  the  health  effect  is  manifested.  For  example, 
an  organ  can  have  a  large  number  of  cells  performing  the  same  or  similar  functions  that 
must  be  significantly  depleted  before  the  effect  on  the  organ  is  seen.  This  threshold 
view  holds  that  a  range  of  exposures  from  just  above  zero  to  some  finite  value  can  be 
tolerated  by  the  organism  without  an  appreciable  risk  of  adverse  effects. 
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Health  Criteria  for  chemicals  exhibiting  noncarcinogenic  effects  for  use  in  risk 
assessment  are  generally  developed  using  EPA  RfDs.  In  general,  the  RfD  is  an  estimate 
of  route-specific  average  daily  intake  (dose)  for  individuals  (including  sensitive 
individuals)  below  which  there  will  not  be  an  appreciable  risk  of  adverse  health  effects. 
The  RfD  is  derived  using  conservative  safety  factors  (e.g.,  to  adjust  from  animals  to 
humans  and  to  protect  sensitive  subpopulations)  to  ensure  that  it  is  unlikely  to 
underestimate  the  potential  for  adverse  noncarcinogem'c  effects  to  occur.  The  purpose 
of  the  RfD  is  to  provide  a  benchmark  against  which  the  sum  of  other  doses  (e.g.,  those 
projected  from  human  exposure  to  various  environmental  conditions)  might  be 
compared.  Doses  that  are  significantly  higher  than  the  RfD  may  indicate  an  inadequate 
margin  of  safety  could  exist  for  exposure  to  that  substance  and  that  an  adverse  health 
effect  could  occur. 

EPA  has  developed  oral  and  inhalation  RfDs  for  many  of  the  chemicals  of 
concern  selected  for  the  Installation.  In  addition,  the  chemicals  of  concern  may  affect 
different  target  organs  in  the  body.  Some  of  the  chemicals  of  concern  that  may  have 
noncarcinogenic  effects  following  long-term  exposure,  and  the  target  organs  that  are 
most  sensitive  to  these  chemicals,  are  as  follows: 

•  Chemicals  That  May  Adversely  Affect  The  Liver 

Fluoranthene  Naphthalene 

Ethylbenzene  Toiuene 

Xylenes 

•  Chemicals  That  May  Adversely  Affect  the  Kidney 

Ethylbenzene  Toluene 

Pyrene  Fluoranthene 

•  Chemicals  That  May  Adversely  Affect  the  Nervous  System 

Toluene  Xylene  Naphthalene 

•  Chemicals  That  May  Adversely  Affect  the  Blood 

Benzene  Fluoranthene 

•  Chemicals  That  May  Adversely  Affect  Other  Systems 

Naphthalene  may  cause  ocular  lesions. 

Total  xylenes  may  cause  reproductive  effects. 

Potential  noncarcinogenic  effects  with  RfDs  of  chemicals  of  concern  identified  at 
the  Installation  are  shown  on  Table  4.10. 
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No  RfDs  or  slope  factors  are  available  for  the  dermal  route  of  exposure.  In  some 
cases,  however,  noncarcinogenic  or  carcinogenic  risks  associated  with  dermal  exposure 
can  be  evaluated  using  an  oral  RfD  or  an  oral  slope  factor.  Exposures  via  the  dermal 
route  generally  are  calculated  and  expressed  as  absorbed  doses.  These  absorbed  doses 
are  compared  to  an  oral  toxicity  value  that  is  also  expressed  as  an  absorbed  dose.  This 
requires  quantitative  estimates  of  both  oral  and  dermal  exposure  and  is  only  appropriate 
for  chemicals  causing  systemic  toxicity. 

4.3.42.5  Risk  Screening 

In  evaluating  the  degree  of  contamination  at  a  site,  consideration  must  be  given 
to  applicable  or  relevant  and  appropriate  requirements  (ARARs)  of  Federal  and  State 
environmental  laws.  Applicable  requirements  are  those  cleanup  standards,  standards  of 
control,  and  other  substantive  environmental  protection  requirements,  criteria,  or 
limitations  that  specifically  address  a  hazardous  substance,  contaminant,  remedial 
action,  or  other  circumstance  at  a  site.  Relevant  and  appropriate  requirements  are 
those  standards,  standards  of  control,  and  other  substantive  environmental  protection 
requirements,  criteria,  or  limitations  that,  while  not  "applicable",  address  problems  or 
situations  sufiSciently  similar  to  those  encountered  at  the  site  that  their  use  is  well  suited 
to  the  particular  site. 

Potential  ARARs  for  water  quality  at  the  Installation  include  the  Safe  Drinking 
Water  Act,  the  Clean  Water  Act  and  State  policies.  Standards  and  criteria  promulgated 
under  these  programs  are  provided  in  Table  4.11  for  potential  contaminants  of  concern 
at  the  Installation, 

Safe  Drinking  Water  Act 

The  Safe  Drinking  Water  Act  (SDWA)  mandates  EPA  to  establish  regulations  to 
protect  human  health  from  contaminants  in  drinking  water.  EPA  has  promulgated 
drinking  water  standards  which  generally  apply  to  community  water  systems.  Primary 
drinking  water  standards  include  maximum  contaminant  levels  (MCLs)  and  maximum 
contaminant  level  goals  (MCLGs).  MCLs  are  set  at  levels  that  are  protective  of  human 
health,  while  taking  into  account  available  treatment  technologies  and  the  costs  to  large 
public  water  systems.  MCLGs  are  strictly  health-based  and  do  not  take  cost  or 
feasibility  into  account.  Secondary  drinking  water  regulations  consist  primarily  of 
secondary  maximum  contaminant  levels  (SMCLs)  for  specific  contaminants  or  water 
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characteristics  that  may  affect  the  aesthetic  qualities  of  drinking  water  (i.e.,  color,  odor, 
and  taste). 

MCLs  and  MCLXjs  for  contaminants  of  concern  at  the  Installation  are  provided 
in  Table  4.11.  Proposed  MCLs  and  proposed  MCLGs  are  also  identified.  The 
concentrations  provided  are  potential  ARARs. 

Clean  Water  Act 

The  Clean  Water  Act  (CWA)  requires  the  establishment  of  guidelines  and 
standards  to  control  the  direct  or  indirect  discharge  of  pollutants  to  waters  of  the  United 
States.  The  standards  required  by  the  CWA  include  water  quality  criteria  for  specific 
pollutants.  EPA  has  developed  two  kinds  of  water  quality  criteria:  one  for  the 
protection  of  human  health  and  another  for  the  protection  of  aquatic  life.  These  criteria 
are  non-enforceable  guidelines  used  by  the  States  to  set  water  quality  standards  for 
surface  water.  These  non-enforceable  standards  are  potential  ARARs  when  the  state 
has  not  promulgated  water  quality  standards  for  the  specific  pollutants  and  water  bodies 
of  concern. 

Iowa  Action  Levels 

The  Iowa  Department  of  Natural  Resources  has  established  w'ater  quality 
standards  based  on  U.S.  EPA  health  advisory  levels,  negligible  risk  levels  for 
carcinogens,  and  maximum  contaminant  levels.  These  values  are  presented  in  Table 
4.11. 

Comparing  ARARs  to  Maximum  Levels  at  Site  1 

In  this  section,  concentrations  of  chemicals  of  concern  are  compared  with 
appropriate  criteria  to  provide  a  rough  estimation  as  to  whether  the  contaminant  pose  a 
risk.  The  method  is  intended  as  a  preliminary  screening  tool  rather  than  a  detailed 
evaluation  of  risks  posed  by  contaminants  at  the  site. 

In  this  section  concentrations  of  chemicals  of  concern  are  compared  with 
appropriate  criteria  to  provide  a  rough  estimation  as  to  whether  the  contaminants  pose  a 
risk.  The  method  is  intended  as  a  preliminary  screening  tool  rather  than  a  detailed 
evaluation  of  risks  posed  by  contaminants  at  the  site.  For  clarity,  each  of  the  two  sites  is 
evaluated  separately.  Where  ARARs  are  not  developed,  other  information  may  be 
needed  to  determine  what  is  protective  of  human  health  and  the  environment.  Other 
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criteria  to  be  used  for  comparison  purposes  include  health-based  levels  derived  from 
toxicity  data. 

Current  information  on  the  health  and  environmental  effects  of  various  toxicants, 
including  slope  factors  and  RfDs  were  obtained  from  the  Integrated  Risk  Information 
System  (IRIS)  [EPA,  1991]  and  the  HEAST  (Health  Effects  Assessment  Summary 
Tables)  from  FY-1990.  IRIS  is  a  computerized  library  of  current  information  that  is 
updated  on  a  continuous  basis.  It  contains  health  risk  assessment  information  on 
chemicals  that  have  undergone  a  detailed  review  of  toxicity  data  by  work  groups 
composed  of  EPA  scientists  from  several  agency  program  offices,  and  represents  an 
EPA  consensus.  Information  includes  slope  factors  and  RfDs  for  systemic  toxicants. 
These  values  are  used  to  calculate  human  health-based  criteria  according  to  EPA 
guidelines. 

As  previously  described,  human  health-based  criteria  for  carcinogens  represent 
an  upper  bound  estimate  of  the  average  daily  dose  of  a  carcinogenic  substance  that 
corresponds  to  a  specified  excess  cancer  risk  for  lifetime  exposure.  The  criteria  were 
calculated  from  slope  factors  (Table  4.12)  in  the  following  manner: 

Ci  =  (R/ql*)  X  (W/I) 

where: 

Ci  =  the  criterion  concentration  for  the  constituent  of  interest; 

R  =  the  specified  risk  level  (e.g.,  10-6); 
ql*  =  the  carcinogenic  slope  factor  in  (mg/kg/day)-l  developed  by  EPA; 

W  =  the  assumed  weight  of  the  exposed  individual;  and 

I  =  the  intake  amount  for  a  given  time  period. 

Human  health-based  criteria  for  (i.e.,  noncarcinogenic)  toxicants  are  an  estimate 
of  the  daily  exposure  an  individual  (including  sensitive  individuals)  can  experience 
without  appreciable  risk  of  health  effects  during  a  lifetime,  and  are  based  on  EPA- 
derived  RfDs  (Table  4.12). 
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For  soil  ingestion,  the  assumed  intake  rate  is  0.2  g/day  for  a  70  Kg  construction 
worker.  Human  health-based  criteria  were  calculated  for  the  selected  exposure  routes, 
as  shown  in  the  following  equation: 

Ci  =  (R£D)x(W/I) 

where 

Ci  =  Criterion  concentration  for  constituent  of  interest; 

RfD  =  Reference  Dose  developed  by  EPA; 

W  =  the  assumed  weight  of  the  exposed  individual;  and 

I  =  the  intake  amoimt  for  a  given  time  period. 

Where  toxicants  caused  both  carcinogenic  and  noncarcinogenic  effects,  the  value 
based  on  carcinogenic  effects  was  used  for  human  health  assessment. 

The  potential  for  current  exposure  at  Site  1  is  veiy  low.  Because  affeced  soils  are 
below  the  surface  and  groundwater  contamination  has  not  migrated  offsite,  there  are 
currently  no  completed  pathways.  If,  however,  contamination  migrates  to  downgradient 
wells,  pathway  completion  is  possible.  Table  4.13  compares  the  maximum 
concentrations  found  in  groundwater  at  Site  1  with  the  appropriate  criteria.  The 
concentration  of  benzene  exceeded  the  Iowa  Action  Level  by  almost  200  times. 

The  only  other  possible  completed  pathways  would  be  if  future  construction 
workers  excavate  at  Site  1.  Table  4.12  compares  the  chemicals  of  concern  in  the  soil 
with  applicable  criterion.  None  of  the  criterion  were  exceeded. 

The  probability  of  pathway  completion  is  low  at  Site  1  for  both  current  and  future 
pathways. 

There  is  a  gap  in  the  data  regarding  the  number,  distance  and  use  of 
downgradient  wells.  This  would  affect  potential  pathways  and  exposure  levels. 

Uncertainties  in  Risk  Screening 

In  quantifying  risks  for  a  given  receptor  who  is  exposed  to  multiple  chemicals  by  a 
number  of  different  pathways,  EPA  generaUy  assumes  that  the  total  risk  incurred  by  the 
receptor  is  essentially  a  sum  of  the  individual  risks  incurred  by  each  chemical  and 
pathway  of  exposure.  This  is  reflected  in  the  EPA  methodology  used  to  quantify  both 
carcinogenic  and  noncarcinogenic  risks.  Thus,  the  potential  for  adverse  effects  in  a 
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given  receptor  will  increase  with  the  number  of  chemicals  detected  at  the  site  and  the 
number  of  pathways  by  which  the  receptor  could  be  exposed. 

The  preliminary  risk  assessment  methodology  employed  here  uses  Health 
Criteria  which  were  developed  as  though  each  chemical  in  question  were  present  at  the 
site  by  itself  and  as  though  exposure  would  occur  through  only  one  pathway  (oral 
exposure  to  the  medium  of  concern).  Thus  the  risk  screening  process  employed  in  this 
assessment  considers  only  oral  exposure  pathways  and  does  not  apportion  risks  among 
the  total  number  of  chemicals  detected  at  the  site.  Although  in  most  cases,  oral 
exposure  will  account  for  most  contaminants,  dermal  and  inhalation  exposures  are 
sometimes  also  of  concern.  If  risks  were  apportioned  among  the  total  number  of 
chemicals  present  and  all  possible  pathways  of  exposure.  Health  Criteria  values  would 
be  lower  and  site-specific. 

Since  the  purpose  of  this  evaluation  procedure  is  to  determine  which  sites  may 
have  potential  problems,  the  procedure  is  adequate  when  the  risk  screening  yields 
positive  (yes)  results  as  in  the  case  of  Site  1. 

43.43  Preliminary  Ecological  Evaluation 

The  purpose  of  this  Preliminary  Ecological  Evaluation  is  to  determine  the 
potential  effects  of  site  contaminants  on  plant  and  animal  species,  and  to  determine  if 
any  data  gaps  exist  which  may  need  to  be  addressed  in  future  investigations. 

The  Preliminary  Human  Health  Evaluation  is  used  as  a  basis  for  this  Ecological 
Evaluation,  including  the  sections  discussing  data  evaluation,  environmental  fate  and 
transport,  and  chemicals  of  concerm 

43.43.1  Selection  of  Chemicals  of  Concern 

Selection  of  chemicals  of  concern  were  described  in  Subsection  4.3.4.2.I. 

43.433  Environmental  Receptors 

Vegetation 

The  Installation  is  located  within  the  Missouri  Alluvial  Plain  Physiographic 
Province.  Vegetation  in  the  area  is  characterized  by  treeless  prairies,  woodlands,  and 
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row  crops.  Each  of  these  types  of  vegetation  are  represented  within  the  areal  extent  of 
this  study. 

Woodlands  vegetation  in  this  area  include  silver  maple,  aspen,  cottonwood  and 
elm.  Treeless  areas  are  generally  vegetated  with  prairie  grass.  Row  crops  are  grown  in 
the  area  surrounding  the  Installation.  Com,  oats,  flax,  soybeans  and  hay  are  crops 
commonly  grown  in  this  area  of  Iowa.  Soil  moisture  levels  in  this  region  are  sufficient  to 
grow  crops  of  this  type  without  irrigation. 

Terrestrial  and  Aquatic  Wildlife 

In  general,  both  the  terrestrial  and  aquatic  wildlife  of  grassland  areas  are  limited 
in  species  diversity.  This  is  due  to  the  often  homogeneous  nature  of  food  sources  at  the 
lower  end  of  the  food  chain.  For  example,  prairie  grasses  are  often  the  dominant 
terrestrial  plants  and  as  such  will  limit  the  variety  of  species  adapted  for  survival  under 
those  conditions. 

Animals  with  specialized  adaptations  to  grassland  habitats  will  often  occur  in 
large  numbers,  occupy  limited  ecological  niches  and  remain  somewhat  homogeneous 
taxonomically.  For  example,  ground  nesting  birds  such  as  the  western  meadowlark  and 
red-winged  blackbirds  may  be  found  to  reside  in  the  grasslands  where  arboreal  growth  is 
generally  restricted  due  to  overly  moist  soil  conditions.  Some  grassland  birds  nest  in  the 
surface  of  the  ground  while  others  nest  in  weeds  or  shrubs.  Such  birds  as  the  red-tailed 
hawk  may  occur  in  limited  numbers  which  feed  on  small  mammals  such  as  mice  and 
rabbits.  Other  common  birds  might  include  scavengers,  such  as  crows  and  blackbirds. 

Among  small  mammals,  rodents  are  typical  inhabitants  of  grassland  areas.  Such 
rodents  in  this  area  might  include  woodchuck,  deer  mice,  squirrels  and  the  cottontail 
rabbit.  Other  small  mammals  might  include  herbivores  such  as  the  prairie  vole  and  red 
squirrel  as  well  as  second  level  carnivores  such  as  the  red  fox  and  racoon,  among  others. 

Terrestrial  reptiles  expected  to  reside  in  these  grasslands  might  include  the  king 
snake,  black  snake  and  garter  snake.  Semi-aquatic  reptiles  residing  in  small  ponds  or 
streams  with  muddy  bottoms  might  also  include  the  common  snapping  turtle. 
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Amphibians  common  to  this  area  of  grassy  swayles,  intermittent  tree  cover  and 
heavily  vegetated  ponds  might  include  the  Great  Plains  toad,  tree  frogs  and  tiger 
salamander,  among  others. 

Insects  expected  to  occur  in  great  numbers  here  might  include  various 
grasshoppers  (Orthopteran  Order).  Aquatic  insects  and/or  insect  larvae  found  in 
ephemeral  streams  or  temporary  ponds  of  this  area  might  include  mosquitoes,  true  flies 
such  as  chironomidl  midges,  caddisflies,  water  strider,  cicadas,  mayflies,  beetles, 
craneflies,  and  honeybees. 

Fish  species  expected  to  occur  in  the  area’s  ephemeral  streams  might  include 
catfish  and  carp. 

43.4  Ecological  Exposure  Pathways 

As  stated  previously,  the  Installation  is  located  within  the  Missouri  Alluvial  Plain 
of  Iowa.  Vegetation  on  the  site  is  characterized  by  maple,  ash,  cottonwood  and  aspen 
and  woodland,  prairie  grasslands.  The  area  is  currently  influenced  predominantly  by 
agricultural  and  rural  uses.  Wildlife  includes  a  variety  of  species  including  ground 
nesting  birds,  hawks,  small  mammals,  snakes,  turtles,  frogs  and  insects.  It  is  not  known 
whether  endangered  species  occur  on  the  Installation. 

Receptor  organisms  were  identified  by  biological  resotirce  group  based  on  those 
organisms  likely  to  be  present  at  the  base.  Receptor  organisms  were  categorized  as 
follows:  wildlife,  aquatic  life,  and  vegetation-  Ecological  receptors  may  be  exposed  to 
chemical  contaminants  through  direct  or  indirect  pathways.  Direct  pathways  would 
include  direct  contact  with  or  ingestion  of  contaminated  media  such  as  soil,  sediment,  or 
water.  Indirect  pathways  include  those  in  which  an  animal  consumes  other  previously- 
contaminated  organisms.  If  exposure  pathways  between  contaminated  media  and 
receptor  organisms  are  not  complete,  contaminants  do  not  constitute  an  environmental 
risk. 


Exposure  media  and  routes  may  differ  between  various  organisms  due  to  their 
physiological  and  behavioral  differences.  For  example,  fish-eating  birds  may  be  exposed 
to  contaminants  by  consuming  fish  that  have  bioaccumulated  contaminants  from  surface 
water  and  sediments,  whereas  seed-eating  birds  may  be  exposed  to  contaminants  from 
direct  contact  with  soils,  through  inddental  ingestion  of  soil  while  foraging,  or  from 
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seeds  that  have  assimilated  contaminants  through  plant  uptake  from  the  soil. 
Environmental  Pathways  are  summarized  in  Table  4.14.  The  following  sections  discuss 
in  more  detail  the  exposure  pathways  for  each  type  of  receptor. 

Soils 

Terrestrial  animals  at  the  site  may  be  directly  and  indirectly  exposed  to 
contaminants  in  the  soil.  Direct  dermal  contact  with  subsurface  contaminated  soil  and 
incidental  ingestion  of  soil  could  occur  among  burrowing  animals.  In  general, 
information  for  quantifying  and  evaluating  the  toxicity  of  dermal  exposures  to  wildlife 
species  is  limited. 

Indirect  exposure  to  soil  contaminants  may  occur  through  ingestion  of  soil¬ 
dwelling  invertebrates,  (e.g.,  earthworms)  or  grasses  and  other  plants  which  may 
bioaccumulate  contaminants.  As  with  other  exposure  pathways,  the  importance  of  this 
pathway  varies  from  species  to  species  because  of  behavioral  differences.  For  example, 
populations  of  animals  such  as  field  mice,  which  are  ground-dwelling  animak  and 
fastidious  groomers,  may  be  more  greatly  affected  by  contaminated  soils  than  other 
species  which  contact  soil  less  often. 

Plants  may  be  directly  exposed  to  contaminants  in  soil  via  uptake  through  their 
roots.  Chemicals  may  accumulate  in  plant  tissues  depending  on  the  species.  Because 
chemical  uptake  is  known  to  vary  between  plant  species  and  tissues,  evaluating  the 
potential  impacts  to  plants  is  often  difficult  However,  plant  phytotoxic  criteria  for 
agriculturally  important  species  are  relatively  well  documented. 

Groundwater 

Groimdwater  contaminants  may  constitute  a  risk  to  environmental  receptors 
when  utilized  by  plants,  discharged  by  springs  or  wells  to  where  animak  may  drink,  and 
when  surface  waters  are  contaminated  by  groundwater  discharges.  Pathways  may  be 
direct  or  indirect,  and  are  most  common  where  groundwater  depths  are  shallow. 

Plants  with  roots  extending  to  the  water  table  may  be  affected  or  may  concentrate 
contaminants  found  in  groundwater.  This  may  cause  direct  phytotoxic  effects  to  result. 
Similarly,  the  ingestion  of  contaminated  drinking  water  may  affect  small  and  large 
mammals,  birds,  and  all  other  organisms  ingesting  water  derived  ffom  wells  or  springs. 
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As  shown  in  Table  4.14,  the  potentially  complete  pathways  considered  for  these 
sites  are  as  follows: 

•  Contact  of  animals  and  plants  with  contaminated  soils. 

•  Contact  of  plants,  animals  and  aquatic  life  with  contaminated  groundwater. 

43.43.4  Risk  Screening 

Important  pathways  for  ecological  exposure  at  Site  1  have  been  presented  in  this 
evaluation.  However,  no  criteria  are  available  for  comparison.  The  results  of  the 
human  health  evaluation  revealed  chemical  levels  in  groundwater  exceeding  human 
health  based  criteria.  This  indicates  a  potential  for  adverse  health  effects  to  wildlife  and 
vegetation  exposed  to  contaminated  soil  or  groundwater. 

43.43.5  Uncertainty 

Uncertainties  arise  from  the  lack  of  criteria  and  also  the  lack  of  information  on 
sensitive  biotic  communities  and  species  that  may  be  present  in  the  area  of  the 
Installation. 

43.5  Conclusions  and  Recommendations 

•  The  soil  and  groundwater  at  SITE  1  are  contaminated  with  volatile 
petroleum  hydrocarbons,  the  components  of  JP-4  fuel. 

•  The  preliminary  risk  assessments  shows  that  presently  there  are  no 
completed  exposure  pathways.  Future  pathway  may  be  completed 
depending  on  the  land  use. 

•  The  extent  of  contamination  has  been  generally  defined,  however,  further 
investigation  is  recommended  along  with  simultaneous  and  immediate 
remedial  activities. 

4.4  SITE  2  -  POTENTIAL  LOW-LEVEL  RADIOACTIVE  WASTE 

DISPOSAL  AREA 

4.4.1  Site  Description 

This  area,  located  within  the  ammunition  storage  area  west  of  the  Installation, 
was  reportedly  used  by  the  Air  Force  for  the  disposal  of  low-level  radioactive  wastes, 
such  as  radio  tubes.  The  area  is  approximately  ten  feet  square  and  enclosed  by  a 
dilapidated  wire  fence.  Three  padlocked  metal  cylinders  protrude  from  the  grotmd 
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within  this  area.  At  the  time  of  the  SI,  there  were  no  signs  of  contamination  and  a 
Geiger  counter  detected  no  radioactivity  in  the  vicinity  of  the  fenced  area. 

It  is  assumed  that  only  small  volumes  of  low-level  radioactive  waste  were 
disposed  of  in  this  ten  by  ten  foot  area.  The  waste  reportedly  consisted  of  radio  tubes 
which  were  placed  in  metallic  containers.  Because  it  is  not  precisely  known  if  only  radio 
tubes  were  disposed  of,  the  radiation  survey  and  the  environmental  samples  included 
monitoring  for  all  types  of  radiation.  One  other  assumption  in  the  planning  of  the 
subsurface  program  was  that  potential  radiation  which  may  be  picked  up  by  cursory 
surface  monitoring  may  not  necessarily  be  representative  of  that  occurring  at  depth 
either  in  intensity  or  in  type.  Therefore  for  health  and  safety  purposes  especially  during 
the  drilling/sampling  program,  the  monitoring  equipment  was  responsive  to  all  types  of 
radiation  at  low  levels. 

4.4.2  Field  Activities 

A  radiological  survey  was  conducted  at  the  potential  low-level  radioactive  waste 
disposal  area  (Site  2).  The  purpose  of  this  survey  was  to  determine  surface  radioactivity 
levels.  The  survey  was  conducted  using  an  Eberline  Geiger  Mueller  survey  meter. 
Model  E-120.  The  instrument  was  calibrated  at  the  factory  and  checked  in  the  field  with 
a  vendor  provided  radioactive  source  prior  to  use. 

The  radiological  survey  consisted  of  recording  the  background  radiation  level 
approximately  200  feet  from  site  and  then  obtaining  general  area  readings  three  feet 
above  the  ground  at  22  locations  over  the  site.  Six  locations  over  and  around  the 
exposed  portions  of  the  storage  containers  were  also  checked  with  contact  readings 
(Table  4.15),  Survey  locations  were  recorded  in  the  field  log  book. 

A  surface  magnetometer  survey  was  also  conducted.  In  this  area,  three  metal 
containers  are  partially  e^qmsed.  A  smaller  grid  was  set  up  at  the  Site  2  background  well 
location.  This  survey  was  designed  to  identify  the  presence  of  other  objects  which  may 
have  been  buried  or  to  otherwise  identify  the  approximate  limits  of  the  disposal  area. 

The  magnetometer  stuvey  consisted  of  station-to-station  measurements  using  a 
grid  system.  The  stations  were  set  five  feet  apart  using  a  measuring  wheel  and  a 
Brunton  compass.  The  measurements  were  obtained  using  a  Geometries  G826 
Magnetometer  which  indicates  the  total  magnetic  field  intensity  at  the  site  in  gammas. 
The  field  measurements  and  grid  locations  were  recorded  in  the  field  notebook. 
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TABLE  4.15 

RADIOLOGICAL  SURVEY  DATA 
lANG  -  SERGEANT  BLUFF,  IOWA 


Location 

Height  of  Instrument 

3  feet  above  grade 
(MR/HR) 

Contact  at  grade 
(MR/HR) 

1 

0.02 

2 

0.02 

- 

3 

0.02 

— 

4 

0.02 

- 

5 

0.02 

- 

6 

0.02 

— 

7 

0.02 

- 

8 

0.02 

- 

9 

0.02 

10 

0.02 

— 

11 

0.02 

— 

12 

0.02 

— 

13 

0.02 

- 

14 

0.02 

— 

15 

0.02 

— 

16 

0.02 

~ 

17 

0.02 

0.02 

18 

0.02 

0.02 

19 

0.02 

0.02 

20 

0.02 

0.02 

21 

0.02 

0.02 

22 

0.02 

0.02 

991DPC/76b-98#W5 


4-55 


FINAL 


Soil  boring  samples  were  collected  from  28  to  30  July  1990.  These  samples  were 
collected  in  accordance  with  previously  stated  procedure  (sub-section  3.2.4).  All 
samples  were  screened  in  the  field  for  radiation  using  the  Geiger  Mueller.  Three 
samples  from  each  boring  were  selected  for  laboratory  analysis  based  on  stratigraphic 
interval.  The  samples  were  analyzed  for  gross  alpha,  gross  beta,  radium  226  and  radium 
228. 

Temporary  monitoring  wells  at  Site  2  were  installed  in  the  five  soil  borings. 
Immediately  after  the  last  sample  was  taken,  the  well  was  installed  through  the  hollow- 
stem  augers  then  the  augers  were  removed  as  the  sand  pack,  ben  tonite  pellets  and 
bentonite  slurry  were  installed.  The  wells  were  installed  by  this  method  for  ease  of 
removal  after  one  groundwater  sampling  event. 

Temporary  wells  IANG-2-TW-l,-2,-3  and  -4  were  installed  radially  around  the 
site  within  thirty  feet  of  the  wire  fence.  IANG-2-TW-5  was  installed  approximately  155 
feet  north  of  the  fenced-off  casings  as  a  Site  2  backgrotmd  well. 

These  wells  were  developed  on  13  August  1990.  Development  was  conducted 
using  a  1.5  inch  I.D.  by  3  foot  long  Teflon  bailer.  45  gallons  of  water  were  bailed  from 
each  well  and  contained  in  a  55  gallon  drum. 

Groundwater  samples  were  collected  on  14  August  1990  and  submitted  for 
laboratory  analyses.  A  duplicate  from  well  IANG-2-TW-5  was  also  submitted  for 
laboratory  analyses.  The  weUs  were  purged  using  a  1 .5-inch  by  3-foot  Teflon  bailer. 
Purging  was  conducted  as  described  in  sub-section  3.2.6.  The  purge  water  was  added  to 
the  development  water  contained  in  a  55  gallon  drum.  These  samples  were  analyzed  for 
gross  alpha,  gross  beta,  radium  226  and  radium  228.  In-situ  hydraulic  conductivity  tests 
were  run  on  the  weUs  on  21  August  1990. 

Two  soil  samples  were  also  collected  approximately  one  mile  east  of  Site  2,  at  the 
site  of  an  tmdergrotmd  storage  tank  (UST)  assessment.  The  range  of  concentrations 
detected  were  1.2  pCi/g  to  1.6  pQ/g  for  gross  alpha  and  1.0  pCi/g  to  1.3  pCi/g  for  gross 
beta. 
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4.43  Results  of  Field  Program 

4.43.1  Radiological  Survey  Results 

The  area  radiological  survey  results  indicated  readings  of  background  radiation 
levels  of  0.02  MR/HR  (millirems  per  hour).  The  contact  readings  indicated  background 
radiation  levels  of  50  CPM  (counts  per  minute). 

4.433  Magnetometer  Survey  Results 

The  magnetic  data  obtained  during  the  magnetometer  survey  was  reviewed  and 
used  to  generate  a  contour  map  (Figure  4.6).  The  magnetic  contour  map  shows  a  high 
and  low  anomaly  directly  adjacent  to  the  three  metal  casings.  The  data  indicates  a 
detection  of  the  ferromagnetic  material  (metal)  used  in  the  casings.  No  buried  metallic 
objects  were  detected  outside  the  barbed  wire  fence.  The  magnetic  data  is  foimd  in  the 
Field  Notes  in  Appendix  B. 

4.433  Hydrogeologic  Results 

The  borings  for  monitor  wells  IANG-2*TW-l,-2,-3,-4,  and  TW-5  penetrated 
brown  and  gray  silt  and  silty  clay  overlying  brown  and  gray  silty  sand  (Appendix  E).  The 
wells  were  installed  to  approximately  30  feet  The  10  foot  well  screen  spanned  the 
unsaturated  and  saturated  zone  interface  in  a  IBne-grained  silty  sand.  Water  was 
detected  during  drilling  at  22.5’  to  24.5’. 

Water  levels  were  measured  in  all  the  wells  on  21  August  1990.  The  water  levels 
ranged  from  24  to  2.6  feet  below  grade.  The  general  groundwater  flow  direaion  is 
believed  to  be  to  the  west  toward  the  Missouri  River.  The  placement  of  the  temporary 
wells  permitted  sample  collection  from  both  upgradient  and  downgradient. 

In-situ  hydraulic  conductivity  testing  in  the  temporary  wells  at  Site  2  revealed 
values  ranging  from  4.1x10-3  cm/sec  (11.66  ft/day)  to  1.02x10-2  cm/sec  (28.99  ft/day). 
Test  work  sheets  are  presented  in  Appendix  F. 

4.43.4  Chemical  Analysis  Results 

Soil  samples  were  collected  at  Site  2  during  the  drilling  of  the  temporary  wells 
(Table  4.16).  All  the  soil  samples  submitted  to  the  laboratory  were  analyzed  for  gross 
alpha,  gross  beta,  radium  226  and  radium  228.  The  analytical  results  are  summarized  in 
Table  4.17. 
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The  soil  samples  collected  during  the  drilling  of  IANG-2-TW-l,-2,*3,-4  and  -5 
contained  the  following  ranges  of  concentrations  in  pico  curies  per  gram  (pCi/g):  gross 
alpha  (0.7  to  3.3),  gross  beta  (1.3  to  5.3),  radium  226  (0.47  to  1.6)  and  radium  228  (<0.2 
to  2.4)  (Figure  4.8).  Two  background,  upgradient  soil  samples  were  collected  from  Site  1 
at  IANG-1-SB-7/MW-6.  The  range  of  concentrations  was:  gross  alpha  (<0.5  to  35.6 
pCi/g),  gross  beta  (<0.8  to  7.8  pQ/g),  radium  226  (<0.3  to  0.51  pCi/g),  and  radium  228 
(<0.5  pCi/g). 

Two  soil  samples  were  also  collected  approximately  one  mile  east  of  Site  2,  at  the 
site  of  an  underground  storage  tank  (UST)  assessment  (UST  MW-1).  The  range  of 
concentrations  was:  gross  alpha  (1.2  to  1.6  pCi/g)  and  gross  beta  (1.0  to  1.3  pCi/g). 

The  groimdwater  samples  collected  from  the  wells  at  Site  2  were  submitted  for 
laboratory  analysis  of  gross  alpha,  gross  beta,  radium  226  and  radium  228.  The  results 
revealed  a  range  of  the  following  concentrations  in  pico  curies  per  liter  (pCi/1):  gross 
alpha  (4  to  22),  gross  beta  (19  to  45),  radium  226  (0.6  to  4.1),  radium  228  (<  1)  (Figure 
4.7).  Monitor  well  MW-6  at  Site  1  was  sampled  as  a  background  upgradient  well.  The 
results  revealed  concentrations  of  21  pCi/1  gross  alpha,  32  pCi/1  gross  beta,  17.0  pCi/1 
radium  226  and  <  1  pQ/1  radium  228.  A  groundwater  sample  was  also  collected  from 
UST  MW-1.  Results  from  this  well  showed  a  gross  alpha  concentrations  of  25  pCi/1  and 
a  gross  alpha  beta  concentration  of  41  pQ/1.  Table  4.18  smnmarizes  the  analytical 
results. 


The  United  States  Environmental  Protection  Agency  (U.S.  EPA)  has  established 
MCLs  for  gross  alpha  (15  pCi/1  including  radium  226,  but  excluding  radon  and  uranium) 
and  combined  radium  226  and  radium  228  (5  pCi/1).  Samples  from  TW-1  and  TW-4  at 
Site  2  revealed  gross  alpha  concentrations  of  22  pCi/1  and  19  pCi/1,  respectively,  both  of 
which  are  above  the  MCL  for  gross  alpha  (15  pCi/1).  However,  the  laboratory  analysis 
for  gross  alpha  includes  gross  alpha,  radium  226  and  uranium,  whereas,  the  MCL  for 
gross  alpha  includes  gross  alpha  and  radium  226,  excluding  uranium. 

The  grotmdwater  samples  from  Site  1  (MW-6)  revealed  concentrations  of  gross 
alpha  and  radium  226  and  radium  228  above  the  MCL  However,  these  concentrations 
fall  within  typical  levels  and  there  is  no  evidence  known  of  radioactive  materials  being 
disposed  of  in  the  area  of  Site  1  (Kastanzo,  1990;  Mueller,  1990;  Nazaroff,  1988).  Gross 
alpha  was  detected  at  21  pCi/1  and  radium  226  was  detected  at  17  pCi/1,  radium  228  was 
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TABLE  4.16 

SITE  2  -  SOIL  AND  WATER  SAMPLES  SUBMITTED  FOR 
LABORATORY  ANALYSIS 

lANG  -  SERGEANT  BLUFF,  IOWA 


Location 

Son 

(Sample  Depth) 

Analysis 

TW-1 

(2‘-4*.8‘-9’.20*-22‘) 

Gross  Alpha,  Gross  Beta, 
Radium  226,  Radium  228 

TW-2 

(2’-4'.8’-9*.24’-22’) 

Gross  Alpha,  Gross  Beta, 
Radium  226,  Radium  228 

TW-3 

(2’-4’.8’-9’.20‘-22*) 

Gross  Alpha,  Gross  Beta, 
Radium  226,  Radium  228 

TW^ 

(2*-4’.8'-10’,20*>22’) 

Gross  Alpha,  Gross  Beta, 
Radium  226,  Radium  228 

TW-5 

(2’-4’,8‘-10’,20’-22’) 

Gross  Alpha,  Gross  Beta, 
Radium  226,  Radium  228 

UST  (MW-1) 

(15'-17’.25'-27') 

Gross  Alpha,  Gross  Beta, 
Radium  226,  Radium  228 
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not  detected  above  the  detection  limit  of  1  pCi/1.  Groundwater  from  UST  MW-1  also 
exceeded  the  MCL  for  gross  alpha.  Laboratory  analyses  showed  the  sample  to  have  25 
pCi/1. 


The  data  indicate  the  background  concentrations  of  gross  alpha,  radium  226  and 
radium  228  at  Site  1  and  Site  2  exceed  the  MCL.  This  could  be  due  to  uranium 
concentrations  included  in  the  laboratory  analysis  for  gross  alpha  and/or  the  percentage 
of  naturally  occurring  radionuclides  in  the  sediments  in  this  particular  geographic  area. 

4.4.4  Exposure  Assessment 

The  data  results  are  presented  in  Tables  4.17  and  4.18  in  Section  4  of  this  report. 
Site  2  does  not  show  evidence  of  radioactivity  above  backgroimd  levels.  Because  it  is 
likely  that  these  levels  are  naturally  occurring,  no  further  risk  evaluation  will  be  done  for 
this  site. 

4.4.5  Conclusions  and  Recommendations 

The  results  of  analyses  for  gross  radioactivity  and  radium  performed  on  soil  and 
water  samples  collected  from  Site  2  suggest  that  the  levels  are  within  the  range  of 
naturally  occurring  concentrations.  None  of  the  soil  samples  di^layed  concentrations 
exceeding  the  MCL;  water  samples  did,  however,  contain  concentrations  which 
exceeded  the  MCL,  but  which  were  lower  than  background  levels. 

A  soil  sample  collected  at  Site  2  as  a  background  value  did  exceed  the  MCL. 
This  value  may  be  considered  as  an  anomaly  because  another  sample  coUected  from 
directly  beneath  yielded  a  value  below  the  MCL  as  did  all  other  soil  samples  analyzed 
from  the  site. 

There  is  no  indication  that  the  concentrations  of  gross  alpha  detected  in  the 
groimdwater  at  Site  2  are  the  result  of  activities  from  the  Iowa  Air  National  Guard 
Installation.  A  preliminary  risk  evaluation  was  not  performed  at  Site  2  because 
concentrations  of  radionuclides  did  not  exceed  levels  found  to  be  typical  for  the 
Installation.  The  entire  Installation  seems  to  have  a  naturally  occurring  concentration  of 
radionuclides  which  probably  extend  off  Base. 

No  further  site  activities  are  recommended  for  Site  2. 
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SECTION  5 

LABORATORY  QUALITY  CONTROL  REPORT 


This  Section  presents  a  summary  and  review  of  quality  assurance  and  quality 
control  results  for  the  laboratory  analysis  of  water  and  soil  collected  from  Site  1  and  Site 
2  at  lANGB  in  Sergeant  Bluff,  Iowa.  This  investigation  was  part  of  the  Site 
Investigation  during  the  period  of  July  to  August,  1990. 

Analysis  of  soil  and  water  samples  for  volatile  organics  (Method  8020),  semi¬ 
volatile  organics  (CLP)  and  TPH  (418.1)  was  performed  by  Engineering-Science 
Berkeley  Laboratory  (ESBL).  Radioactivity  parameters  on  soil  and  water  samples  were 
determined  by  Controls  for  Environmental  Pollution,  Inc.  (CEP). 


The  results  from  ESBL  are  divided  into  five  data  packages.  Each  data  package  is 
assigned  a  work  order  number  and  includes  all  the  required  quality  control 
documentation.  Each  package  was  validated  by  reviewing  holding  times,  GC/MS 
tuning,  initial  and  continuing  calibration,  blank/spike  control  samples,  surrogate  results, 
method  blanks,  matrix  spike/spike  duplicates  and  field  quality  control  sample  results.  If 
the  criteria  were  not  met  in  any  of  these  categories,  action  was  taken  as  specified  by  the 
HAZWRAP  document  DOE/HWP-65/RI.  Specific  problems  will  be  discussed  in  this 
section  along  with  the  action  that  was  taken.  Validation  notes  are  included  in  Appendix 
I.  Laboratory  deliverables  will  be  submitted  under  separate  cover. 


The  analytical  results  of  the  environmental  and  quality  control  (QC)  samples 
were  evaluated  to  assess  the  representativeness,  precision  and  accuracy,  comparability 
and  completeness  of  the  data. 


Representativeness  was  evaluated  from  the  analytical  results  of  the  trip  blanks, 
field  blanks,  rinseate  blanks,  method  blanks  and  field  duplicate  samples.  Analytical 
results  of  the  blanks,  except  for  the  method  blanks,  are  summarized  in  Appendix  H. 
Comparison  of  the  analytical  results  from  duplicate  samples  are  also  summarized  in 
Appendix  H.  The  method  blank  summaries  are  included  with  the  other  data 
deliverables. 


Precision  and  accuracy  were  evaluated  by  reviewing  the  laboratory  matrix  spike 
sample  (MS),  matrix  spike  duplicate  sample  (MSD)  and  the  surrogate  spike  sample. 
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This  information  along  with  the  Case  Narratives  which  discuss  specific  QC  problems,  is 
included  with  the  data  deliverables. 

Comparability  qualitatively  expresses  the  confidence  with  which  one  data  set  can 
be  compared  with  another.  Analytical  methods  were  used  for  this  investigation  which 
are  documented  standard  methods.  Any  investigation  in  the  future  can  use  these  same 
methods  to  compare  the  results  with  this  site  investigation. 

The  completeness  of  the  results  was  determined  by  the  number  of  valid  analyses 
compared  to  invalid  analyses.  This  is  determined  from  the  restilts  of  the  data  validation 
procedure. 

5.1  REPRESENTATIVENESS 

Representativeness  expresses  the  degree  to  which  sample  data  represents  the 
characteristics  of  a  population.  Therefore,  the  level  of  representativeness  of  the  data  is 
often  determined  by  the  methodology  of  the  field  sampling  program.  The  methods  used 
for  the  sampling  of  the  soil  and  groundwater  at  lANG  are  described  in  Section  3  of  the 
text  The  sampling  protocol  was  followed  to  insure  a  high  level  of  sample 
representativeness. 

5.1.1  Field  Blanks 

A  field  blank  is  a  sample  of  the  deionized  organic-free  water  used  for 
decontamination.  It  is  placed  directly  from  the  source  bottle  into  an  appropriate  sample 
container.  Two  field  blanks  were  associated  with  the  sampling  at  Site  1  and  four  blanks 
at  Site  2.  The  field  blanks  were  analyzed  for  aromatic  hydrocarbons,  semi-volatile 
organics  and  TPH  at  Site  1  and  radioactivity  parameters  at  Site  2.  No  compounds  were 
detected  in  the  field  blanks  from  Site  1.  Two  of  the  field  blanks  at  Site  2  were  the  tap 
water  used  for  decontamination.  Gross  Beta  was  detected  in  one  of  the  tap  waters  at 
7 + /-3  pQ/L.  All  four  radioactivity  parameters  were  non-detected  in  the  dionized  water 
blank,  except  for  radium-228  in  IANG-2-FB-2  (DIUF)  at  very  close  to  the  detection 
limit.  Since  this  water  is  always  used  as  a  final  rinse,  the  gross  beta  found  in  the  tap 
water  should  not  present  a  problem  and  the  radium-228  is  very  low.  The  field  blank 
data  is  presented  in  i^pendix  H. 
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5.12  Trip  Blanks 

A  trip  blank  consisted  of  deionized  organic-free  water  in  40  ml  vials  filled  by  the 
laboratory  for  purposes  of  traveling  with  a  cooler  of  samples  back  to  the  lab.  The  trip 
blanks  were  only  analyzed  for  aromatic  hydrocarbons.  None  of  the  sbc  trip  blanks 
showed  any  aromatics  above  detection  limits.  The  trip  blank  data  is  presented  in 
Appendix  H. 

5.13  Rinseate  Blanks 

Rinseate  blanks  consisted  of  deionized  organic-free  water  poured  through  the 
decontaminated  bailer  or  split-spoon  into  sample  bottles.  The  rinseate  blank  data  is 
presented  in  Appendix  H.  The  rinseate  blanks  were  analyzed  for  aromatic 
hydrocarbons,  semi-volatile  organics  and  TPH  at  Site  1  and  radioactivity  parameters  at 
Site  2.  No  compounds  were  detected. 

5.1.4  Method  Blanks 

Method  blanks  are  aliquots  of  analyte-free  water  analyzed  with  a  sample  batch  to 
identify  contaminants  introduced  by  the  preparation  or  analysis  procedure.  Method 
Blank  Summary  sheets  are  included  with  the  data  deliverables  under  separate  cover. 
The  Method  Blank  Summary  Sheets  were  reviewed  for  each  batch  of  analyses.  No 
analytes  were  detected  in  any  of  the  method  blanks,  except  for  one.  In  Work  Order 
2136,  di-ni-butyl-phthalate  was  found  in  method  blank  MSBNA900822  at  160  J  g/kg.  In 
an  associated  sample,  IANG-1-SB6/MW5-S1  the  same  phthalate  was  found  at  180  J 
g/kg.  Since  this  is  a  common  lab  contaminant  and  it  was  found  within  ten  times  the 
blank  concentration,  the  sample  concentration  was  flagged  as  non-detected  (U). 

5.1.5  Duplicate  Samples 

The  analytical  results  of  the  soil  and  water  duplicate  samples  are  sumarized  in 
Appendix  H.  Two  soil  duplicate  sets  from  Site  1  were  analyzed  for  aromatic  volatile 
organics,  semivolatile  organics  and  TPH.  For  each  set,  the  concentration  of  the  sample 
and  its  duplicate  are  non-detected  and  are  in  agreement.  A  background  set  of  soil 
samples  from  Site  1  was  analyzed  for  the  radioactivity  parameters.  All  results  are  non- 
detected. 

One  set  of  duplicate  water  samples  (IANG-1-MW8  and  MW9)  was  analyzed  from 
Site  1.  Both  samples  were  all  non-detected  for  all  parameters  and  are  in  agreement.  A 
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background  water  sample  (IANG-1-MW6)  was  duplicated  for  radioactivity  parameters 
and  Well  MW5  at  Site  2  was  duplicated  (MW6)  for  these  parameters.  The  results 
showed  similar  concentrations. 

52  PRECISION  AND  ACCURACY 

Precision  and  accuracy  are  assessed  from  the  results  obtained  from  the  analysis  of 
matrix  spike  and  matrix  spike  duplicate  samples  and  surrogate  spiked  samples. 

5>2.1  Precision 

Precision  refers  to  the  relative  percent  difference  (RPD)  in  values  obtained  from 
two  duplicate  samples,  in  this  case  a  matrix  spike  sample  and  its  duplicate  sample.  RPD 
is  calculated  as  follows: 


Relative  Percentage  Difference  (RPD)  =  2  (Cl  -  C2)  x  100 

■LT+"C2"" 


where: 


Cl,  C2  =  The  two  values  obtained  by  analyzing  duplicate  samples. 


Acceptable  levels  of  precision  vary  according  to  the  sample  matrix,  the  specific 
analytical  method,  and  the  analytical  concentration  relative  to  the  method  detection 
limit.  The  data  is  not  qualified  on  the  matrix  spike/matrix  spike  duplicate  (MS/MSD) 
results  alone.  This  information  is  used  in  conjunction  with  other  criteria  to  determine 
the  need  for  action. 


The  precision  of  the  analyses  of  volatile  aromatic  compounds  was  evaluated  on 
the  basis  of  the  RPD  calculated  for  quantitation  on  a  single  chromatograph  column. 
The  EPA  methods  for  these  analv^^s  provide  statistical  precision  data  as  a  function  of 
concentration  for  individual  comp  nds.  These  values  are  used  as  a  guideline  to  assess 
the  precision  of  duplicate  analyses. 

For  Work  Order  2091,  four  RPDs  were  high  for  the  MS/MSD  for  water. 
Because  they  were  not  far  out  of  range,  the  percent  recoveries  were  all  in  range,  no 
other  criteria  were  unacceptable  and  no  semi-volatiles  were  found  in  the  only  associated 
sample  (lANGB-l-RBl),  no  further  action  was  taken. 
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S22  Accuracy 

Accuracy  refers  to  the  correctness  of  the  value  obtained  from  the  preparation 
and  analysis  of  a  sample.  It  is  determined  by  comparing  the  analytical  results  of  a  given 
sample  and  its  corresponding  matrix  spike  sample.  Surrogate  compounds  added  to  each 
sample  also  make  it  possible  to  evaluate  the  analytical  accuracy.  Accuracy  is  expressed 
as  percentage  recovery  (PR)  and  is  calculated  using  the  following  formula. 

Ss  -  So 

Percentage  Recovery  (PR)  =  x  100 

S 


value: 


So  =  Background  value,  the  value  obtained  by  analyzing  the  sample 
before  spiking; 

S  =  Concentration  corresponding  to  the  spike  addition  to  the 
sample;  and 

Ss  =  Value  obtained  by  analyzing  the  matrix  spike  sample  with  the 
spike  added. 


The  degree  of  accuracy,  or  PR,  to  be  expected  is  dependent  upon  the  sample 
matrix,  specific  analytical  method,  and  the  concentration  of  the  analyte  relative  to  its 
detection  limit  The  closer  the  measured  value  is  to  the  detection  limit  the  lower  the 
accuracy  of  analysis. 


The  procedures  for  spike  samples  to  be  analyzed  by  gas  chromotography  are 
described  in  the  method.  The  expected  range  for  recoveries  of  each  compound  are  also 
provided  in  the  method  description. 

If  quality  control  results  demonstrated  an  out  of  control  situation  for  the  spiked 
sample  or  spiked  duplicate  sample,  a  corrective  action  was  taken.  This  may  have 
included  checking  the  calculations,  flagging  data  in  accordance  with  the  procedures 
prescribed  for  the  method,  recalibration  of  the  instrument,  and/or  re-analyses  of  the 
samples. 

In  Work  Order  2091,  the  surrogate  for  the  volatile  organics  for  sample  IANG-1- 
SB1-S2  was  out  of  range.  As  required,  the  laboratory  reextracted  and  reanalyzed. 
Again,  the  stirrogate  was  out  of  range.  The  data  from  the  first  analysis  was  used  and 
flagged  as  estimated  (J). 
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The  semivolatile  organic  analysis  for  Work  Order  2169  had  several  poor 
surrogate  recoveries  for  most  of  the  groundwater  samples.  The  samples  were 
reextracted  and  in  general  the  surrogate  analysis  of  the  reextracts  was  not  better.  The 
final  actions  are  presented  below.  Details  are  discussed  fully  in  the  validation  notes  in 
Appendix  I.  Sample  defueling  pit  water  (2169-01)  was  reextracted  and  the  surrogates 
were  in  range.  Since  the  reexact  was  out  of  holding  time,  the  results  were  flagged  as 
estimated.  The  results  of  the  original  extract  of  MW5  (2169-02)  were  used  with  the 
base  neutal  (BN)  fraction  flagged  as  estimated.  For  samples  MW6  (2169-03)  and  MW8 
(2169-05),  no  reextracts  were  performed  due  to  lack  of  sample.  Since  three  BN  were 
high  for  both  samples,  all  BN  were  flagged  as  estimated.  The  results  of  sample  MW7 
(2169-10)  are  all  flagged  as  unusable  (R)  since  both  extracts  have  at  least  two  recoveries 
less  than  ten  percent. 

In  summary,  the  semivolatile  organics  for  Work  Order  2169,  are  flagged  due  to 
poor  surrogate  recoveries.  Since  the  blank  surrogate  recoveries  were  good  and  the  soil 
surrogate  recoveries  were  good  for  this  Work  Order,  it  seems  likely  that  this  is  a  matrix 
effect. 


5.3  COMPARABILITY 

Comparability  qualitatively  expresses  the  confidence  with  which  one  data  set  can 
be  compared  with  another.  The  analytical  methods  used  for  this  investigation  are 
documented  standard  methods.  Although  CLP  methods  were  not  used  for  every 
analysis,  CLP-type  data  packages  were  received  for  each  analytical  method.  Future 
investigations  using  the  same  standard  methods  can  be  compared  to  this  investigation. 

5.4  COMPLETENESS 

The  completeness  of  the  data  is  the  percentage  of  analyses  which  are  judged  to 
be  valid  and  is  determined  by  calculating  the  number  of  invalid  analyses.  Invalid 
analyses  can  include  those  analyses  which  were  not  performed  by  the  lab  or  those 
analyses  which  are  disqualified  due  to  quality  control  problems.  One  semivolatile 
organic  analysis  (sample  IANG-1-MW7)  was  flagged  as  invalid  due  to  very  low 
surrogate  recoveries.  Since  the  rest  of  the  analyses  are  considered  valid,  the  goal  of  90 
percent  completeness  was  achieved. 
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SECTION  6 

SUMMARY  OF  CONCLUSIONS  AND  RECOMMENDATIONS 

This  Section  presents  the  Conclusions  and  Recommendations  for  Site  1  and  Site 
2  of  the  Iowa  ANG.  The  findings  and  results  of  the  SI  are  summarized  below.  Based  on 
the  results,  recommendations  are  made  to  address  existing  conditions. 

Site  1  is  a  former  defueling  pit  where  excess  JP-4  was  dumped  from  aircraft 
during  the  period  between  1961  and  1974.  An  estimated  180,000  gallons  of  JP-4  may 
have  been  released  at  this  site.  The  following  are  activities  conducted  during  the  SI: 


Soil-gas  survey 

Installation  of  three  piezometers 

Installation  of  eight  monitoring  wells,  including  soil  samples 
Sampling  of  soil  and  water  at  the  surface  of  the  defueling  pit 
Groundwater  sampling  from  wells  without  phase-separated  hydrocarbons 
The  soil  and  groundwater  at  Site  1  are  contaminated  with  volatile  petroleum 
^drocarbons,  the  components  of  JP-4  fuel. 

Tne  preliminary  risk  assessments  show  that  presently  there  are  no  completed 
exposure  pathways.  Future  pathways  may  be  completed  depending  on  the 
land  use. 

The  extent  of  contamination  has  been  generally  defined,  however,  further 
investigation  is  recommended  along  with  simultaneous  and  immediate 
remedial  activities. 


Site  2  is  the  possible  low-level  radioactive  waste  disposal  area.  This  site  is  a  small 
area  ten  feet  by  ten  feet  enclosed  by  a  dilapidated  fence.  Inside  the  fence  are  three 
metal  casings.  It  is  our  imderstanding  that  this  area  was  used  by  the  Air  Force  for  the 
disposal  of  low-level  radioactive  wastes,  such  as  radio  tubes.  The  following  activities 
were  conducted  at  the  site  during  the  SI: 

•  Surface  radioactivity  survey 

•  Magnetometer  survey 

.  Ins^ation  of  five  temporary  monitoring  wells 

•  Collection  of  soil  and  ^oundwater  samples  for  radioactivity  analyses 

•  Removal  of  temporary  wells. 

Results  of  analyses  for  gross  radioactivity  and  radium  showed  the  soil  samples 
from  this  site  to  be  at  or  within  average  soil  concentrations.  Soil  samples  collected 
cross-gradient  and  approximately  3500  feet  away  showed  higher  concentrations  of  gross 
alpha  which  exceeded  expected  averages.  Groundwater  results  from  the  temporary 
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wells  on  site  showed  three  wells  exceeding  the  MCL  for  combined  gross  alpha/radium 
226.  The  cross-gradient,  background  well  exceeded  the  MCL  for  combined  radium 
226/228  and  the  MCL  for  gross  alpha/radium  226. 

The  results  of  the  investigation  at  this  site  show  background  concentrations  of 
gross  radioactivity  is  present  and  naturally  occurring  within  the  local  sediments  and  not  a 
result  of  Air  Force  or  National  Guard  activities. 

It  is  recommended  that  a  decision  document  eliminating  this  site  from  further 
investigation  be  prepared  with  the  available  data. 


99lDPC/62-47#W5 


6-2 


FINAL 


SECTION  7 
REFERENCES 


Engineering-Science,  1989,  Installation  Restoration  Program,  Project  Health  and 
Safety  Plan,  185th  TFG,  Iowa  Air  National  Guard,  Sioux  Gateway  Airport, 
Sergeant  Bluff,  Iowa. 

Hazardous  Materials  Technical  Center,  1988,  Installation  Restoration  Program, 
Preliminary  Assessment,  185  TTG,  Iowa  Air  National  Guard,  Sioux  Gateway 
Airport,  Sergeant  Bluffy  Iowa,  and  133rd  TCP,  Iowa  Air  Nationd  Guard,  Fort 
Dodge  Mumcipal  Airport,  Fort  Dodge,  Iowa. 

Hvorslev,  MJ.,  1951,  Time  Lag  and  Soil  Permeability  in  Groundwater  Observations. 
U.S.  Army  Corps  of  Engineers,  Waterways  Exp.  Sta.  Bull.  36,  Vicksburg,  Miss. 

Kastanzo,  T.,  1990,  Personal  Communication,  Fort  Calhoun  Nuclear  Power  Plant,  Fon 
Calhoun,  Nebraska. 

Munter,  J.A,  Ludvigson,  G.A,  and  Bunker,  B.  J.  Hydrogeology  and  Stratigraphy  of  the 
Dakota  Formation  in  Northwest  Iowa.  Iowa  Geological  Survey,  1983. 

Mueller,  J.,  1990,  Personal  Communication.  Lab  Manager,  CEP  Laboratory,  Santa  Fe, 
New  Mexico. 

National  Oceanic  and  Atmospheric  Administration,  U.S.  Department  of  Corrunerce, 
"Climates  of  the  States,"  Volume  n  -  Western  States,  1974. 

Hazardous  Waste  Remedial  Actions  Program,  Martin  Marietta  Energy  Systems,  Inc., 
^^irements  for  Quality  Control  of  Analytical  Data,  DOE/HWP-651R1,  July 

EPA,  1989,  Risk  Assessment  Guidance  for  Si^rfund  Volume  1:  Human  Health 
Evaluation  Manual  (Part  A)  Interim  Final,  EPA/540/ 1-89/002,  December 
1989. 

EPA,  1986,  RCRA  Groimd-Water  Monitoring  Technical  Enforcement  Guidance 
Document,  U.S.  GPO,  1987. 

Nazaroff,  W.W.  and  Nero,  A.V.,  Radon  and  Its  Decay  Products  in  Indoor  Air.  John 
Wiley  &  Sons,  1988. 


991DPC/62-86# 


7-1 


APPENDIX  A 

MONITOR  WELL  DEVELOPMENT  LOGS 


4fIDPC/7<b-3«# 


A-1 


Pi  c  -  Osv.  SWU  ^  _  Moximum  dfowdown  during  pumping 

Ronge  end  iveiogt  di&cnorge  rolo  >'  _ _ _ 

Tolol  Quontily  ol  maleriol  boiled  _ illA. _ 


.aa. 


Tolol  quonlily  ol  water  dischorged  by  pumping 
Oisposilion  ol  dischorge  woler 


/9 


-z:7- 


i'O'/  . 


.11  Ol 
.  Opm 


//A 


_gpm 


Time 

Volume 
Removed 
(got ) 

Woler 

Level 

tl.OTOC 

Tu/bidily 

Cloflly/ 

Color 

jgj 

pH 

■ 

Remoibt 

fjA 

9' 9 

* 

r.VV 

11,. n 

CA 

^Oo 

WELL  DEVELOPMENT  LOG  I  well 


Inslollalion;  1  T  _ Site:  / 


Projecl  No.:  ClZ?^  J  Client/Prolccl: 


llA^WHAP  Conlioclor:  £1  ^  Otv.  Cuniroctor: 


:  m)  Oev,  End: 


Developed  by: 


•9 


Equipmenl 


Hre-Oev.  SWL  ^  .  S  _  Moximum  dfowdown  durinQ  pumpinQ 

RonQC  ond  AverOQe  disenorge  folo  _ A//^ _ _ _ 

Tolol  guonliljr  ol  molefiol  boiled  _ ^  _ , _ 

Tolol  guonlily  ol  wolcr  discharged  by  pumping  _ 

Diiposilion  ol  dischorge  vfoler  5*^  •*•'-»  »* 


.11  ol 
-  OPfn 


l>fc-D«v.  SWL  -  ^ ? 


noni]e  end  AvcfOQc  diicnorqe  roto 
Toiol  quoiilily  ol  moleiial  bailed 


Moximurn^^cwdowA  during  pumping 


TTF 


UT 


/ 


Tolot  guonlily  ol  nolcr  discborged  by  pumping  _ ^ 

Oispoxillon  ot  dischcrge  water  S' 


.(I  at 

.  gpm 


Al/I 


.gpm 


Tim« 

Volume 
nemoved 
Ivol ) 

Woler 

Uevel 

M.OTOC 

Turbidity 

Clorlly/ 

Color 

m 

pH 

■ 

RtmotKe 

aJA 

• 

uTV/// 

' 

. 

A-S 


i>,  c  -  Otv.  5Y/L  .  ~7 O 

non(}e  ond  Aveioge 
Tolol  quonlily  ol 
Totol  quonlily  ol  noler  discharged  by  pumping 
Oiiposilion  ol  dischorge  wolcf 


K’.oximum^^vfdowA  during  pumping 


discnorge  role 
motcriol  boiled 


/J/4 


•iO 


.  tl  cl 

.  gpm 


■  cpm 


Time 

Volume 
rtemoved 
tgol ) 

WoUf 

LeveJ 

M.OTOC 

TurbidiJy 

Cloflljf/ 

Color 

H 

pH 

■ 

nemorKt 

A/^ 

’■/o 

inrr'u 

■ 

> 

C.1 

WELL  DEVELOPMENT  LOG 


^  ,  r  .'va  -/. 


Sile:  cA 


a  -/r  ■■'  i~t3  ^  .--f  ly.'/.-/ 


o«v.  niij  (Y/^'O 


Ocv.  /'ieltiod 


'W^,' ujo  /-/  VJ^// 


Hfc-Dtv.  SV/L  rJ(j  >  O  _  Maximum  dfowdown  during  pumping 

Honge  ond  Pvcroge  dixcnorge  lolo  _ W _ _ _ _ _ 

Tolol  guonlily  ol  rno'criol  boiled  _ A _ ^ _ 

Tolol  quoniily  ol  noler  dixcborged  by  pumping  _ 

Disposilion  ol  dischorge  wolcr  •cJS~  _ 


II  ol 


Tim*  Volume  Water  Turbidity  Clorlty/ 

nemoved  Level  Color 

Igol)  Il.OTOC 


n.> 


LiO'Jx 


WELL  DEVELOPMENT  LOG  1  well  no.:  1  poqe__/_  o 


insioiloiien:  /! i' (  Sile:  Q. 


Pfojtcl  No.;  3.9*0  I  ClitnI/Pioltel;  J  ^'\aI  r.  /r  Jj *  V ■' u ''  ■ 


HAZ'vnAP  Contioclor:  <ir  $ 


Dev,  Slorl; 


Oev,  Conlroclor; 


—  m) 


_ in) 


Developed  bjr:  Fo/<'  2ir ^ 


I’rc-Dev.  SWU  _ lAoximuni  drawdown  durinq  pumping 

nonqe  end  Averoge  diicnorge  rolo  —  ^ _ - _ 

Tolol  quonlity  ol  moieriol  boiled  _ /V _ _ _ 

Tolol  quonlily  ol  wQlcr  dischorged  by  pumping  V/p 

Dlipoeilion  ol  diichorge  woler  _ .f.» //^4-  .‘^/.-xyvn _ 


—d 


tl  ol 
.  gpm 


Time 


Volume 
Pemeved 
I V  « I ) 


Woler  Turbldily  Clorlly/ 
Uevel  Color 

It.OTOC 


pH 


nemorKt 


Hf  c  -  Ocv.  SYi'L  S-  'fCe>  Mniimiirn  drowdown  dur!n<}  pumping 

Ronfje  ond  Avcfoge  discnorQc  folo  ^ _ 

Tolol  quonlily  ol  molctiol  boiled  _ _ 

Tolol  Quonlily  cl  nolcr  diechorQcd  by  pumping  _ 

Oisposilion  ol  dischorge  woler  _ ^ _ 


(I  ol 


Timi 

VoW'na 

nemevcd 

(VOIJ 

Wo  Ur 
Level 
II.OTOC 

Twrbidily 

Cloflly/ 

Color 

m 

pH 

■ 

ntmotiit 

/Jfl 

rvjAf^V/v, 

. 

17. <i 

1.C? 

/Zoo 

S//  7/f^ 

WELL  DEVELOPMENT  LOG  I  well  no.:  _ I 


Silt;  Q 


Projtel  No.;  I  Clienl/Pioitcl:  ^V/r  A/**  W 


HAZ'vn/.P  Cenl(OClor: 


Ocv.  51u/l* 


Oev«  CcAl/oclor: 


.  m]  I  Dev«  End: 


)  I  Cj5  Dio.;  ^  " 


Ocveloptd  by;  f^->K  ''Of 


Dev.  Method 


•Ar  -fi 


'oa  f  <  I**  /• 


Pf  c  -  Otv.  SV/L  Mfliimiim  drowdowA  durinq  pumping 

Ronqe  ond  Averoqe  discnotqe  rolo  ^ ^ _ 

Tolol  quonlily  ol  molciiol  boiled 

Tolol  quonlily  ol  woler  dischorqed  by  pumping  j^^/. _ 

OltposiMon  ol  discharge  woler  S'  S'  _ 


(I  cl 


Time 

Volume 

Removed 

Ivol) 

Woler 

Level 

II.OTOC 

_ 

Turbidity 

Cloflly/ 

Color 

M 

pH 

. 

■ 

RtmorKs 

/V/? 

1 

^/o 

l'> 

c.i 

z 

WELL  DEVELOPMENT  LOG!  well  no.:  5" 


y  Si!e; 


ProjcCl  No.;  3  fZ>  I  C)ienl/P/ojccl:  4^  i  r  ‘  C 


HAZWHAP  Conlrodof;  ^  S  1  Oet.  Controclor: 


Dev.  Slorl;  (  :  — m)  Oev.  End:  (  ;  — m) 


Developed  by:  pe>K  i>r  tV//‘ 


Dev.  Method 


^  f  /  \/J  »  '/ f-r  •/  -• 


Cquipmenl 


I’fc-Dev,  SWU  rV-T-  ?V  Moximurn  drowtiown  during  pumpinq 

Roinje  ond  Averoqt  diienorqe  rolo  /V _ 

Tolol  quonliljr  ol  moleriol  boiled  /</ f* 

Tolol  quonlily  of  noler  dischorqcd  by  pumping  ^ _ 

Oisposilion  of  dischorge  vroler  _ 5~  ^  /  // 


Time  Volume  Woltr  Turbidity  Cforfly/  Temp.  pH 

nemoved  Level  Color  ®C 

Ivol)  fl.OTOC 


/:?.  ?  -7./  /e<?o 


APPENDIX  B 
FIELD  NOTES 


3»lDPC/7<b4<# 


B-1 


lQOc> 


OH*. 


-rn.T'T 


ar€^ 


R.C1 


//^ ; 


£9*8 


jrA\)6- 


L 


nStf/'l 


2)7  M 


(S& 


.i>s 


n  !  ^  'i  ^ 


u.fe^,>“^.vr6‘r': 


[rw 


WlxD,  .  .  .  1^0 


Jo  2:  <; 


^  & 


mmmmm 


0|  ^1  P  oi  pi  dI  ? 

>^1  J  u|  5;  v!  ^  8-  ^  u  5 

H  f^i  f^i  pJi  cO  Hi  ‘'^i  h|  ^ 


i/.. 

7,\  -»  '  (pipe 

kS5' 


I 


B-S6 


?r\i-  6+c> 


B-86 


Q  4  ’fc>  tMWc.T  (S?  - U±{_5_J - 


/FiW 


OTV 


APPENDIX  C 


RECORDS  OF  PUBLIC  WATER  WELLS 
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comalctco 

/ 
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r  n.  s-BS 


/cc 

t  H  pLi-  • 


Locceo 

«  / 1/ 1  \  y  P  rO  /  4  > 


//y  r  f  I  : 


priq  b  t 

■Km 
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Nt^cJ  V.  Jir^^ 

,  r./*^  rr^rtlC.*^^^  fifyn  »»i..f 
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SOIL-GAS  TABLE  OF  RESULTS 
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D-l 


TABLE  1 


SOIL-GAS  TABLE  OF  RESULTS 


Sample 

Location 

Depth 

(feet) 

Benzene 

(ppm) 

Toluene 

(ppm) 

O-Xylene 

(ppm) 

P-Xylene 

(ppm) 

SV1 

2 

.138 

.431 

.519 

.211 

SV1 

4 

ND 

.114 

.49 

ND 

SV2 

2 

ND 

.152 

.186 

.048 

SV3 

2 

.032 

.352 

.528 

.187 

SV4 

2 

ND 

.239 

.381 

1.074 

SV5 

2 

.046 

.322 

.604 

.597 

SV6 

2 

.197 

.290 

.509 

.563 

SV7 

2 

ND 

.798 

1.275 

1.870 

SV8 

2 

.182 

.565 

.706 

.821 

SV9 

2 

ND 

.228 

.479 

.431 

SV10 

2 

.050 

.554 

.857 

1.221 

SV11 

2 

.099 

.512 

.455 

.522 

SV12 

2 

.118 

.581 

.710 

.947 

SV13 

2 

.485 

1.710 

.122 

ND 

SV14 

2 

.028 

.386 

.698 

.595 

SV15 

2 

.052 

.412 

.586 

.485 

SV16 

2 

ND 

.039 

.336 

.451 

SV17 

2 

.139 

.444 

.627 

.446 

SV18 

2 

.034 

.476 

.718 

.762 

SV19 

2 

.013 

.693 

.874 

.994 

SV20 

2 

.047 

.642 

.647 

ND 

SV21 

2 

1.257 

1.445 

1.026 

.172 

SV22 

2 

.037 

.520 

1.420 

.491 

SV23 

2 

.465 

.881 

.898 

.221 

SV24 

2 

ND 

.572 

1.245 

.423 

SV25 

2 

.302 

.796 

1.372 

.504 

SV26 

2 

.766 

1.278 

1.357 

.356 

SV27 

2 

.232 

.468 

.820 

.158 

SV28 

2 

.251 

.767 

1.714 

.648 

SV29 

2 

.189 

.426 

.991 

ND 

SV30 

2 

.057 

ND 

ND 

.307 

SV31 

2 

ND 

ND 

1.099 

.073 

(^^None  detected 
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APPENDIX  E 


MONITORING  WELLS  AND  SOIL  BORING  LOGS 
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E-1 


LOCATION  KA? 
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see:  riGURE  3.3 


Elevation 


engineering-science  well  log 


^’^ll  p_, 

number  ^  ^ 


or 


LOCATION  SITE  1  -DEEUELING  pit 


date  24  JULY  1990 

weather  70'F  ,  OVERCAST  BREEZY 

LDCAiED 

Di?lLLED  '-rv  noi  r 

3Y  »•  CX  DRLG. 

me^hod^  hdllqv-stek  auger 

sampling  cm  IT  o'5-irA. 
method  SPL1T“"SPDDN 

PACK^*"  SAND  (30/70)  seal  bentonite 

CASING  type  SCH  AQ  PVC 


diameter  r 


length  22' 


I  hole 
I  SlA, 


7  ]/A- 


SCREEN  TYPE  SCH  40  PVC  SLOT  0.010' 


diameter 


length  10' 


total 

depth 


u 

j 

Wms 

>- 

QC 

LJ 

-J> 

\ 

< 

^  1 

£/aLJ 

DESCRIPTION/REKARKS 

u 

. 

WELL 

COKPLETID.N 

Q. 

X  . 

<  a 

4/1  z 

<  Pr 

a  c  L 
o>  b 

dept 

e.  o 
X  u 
<  u 

iA  QC 

UJz-U 

ZqMIZ 

u  =  u< 

/  COLOR.  MOISTURE,  PLASTICITY.  \ 
k  SORTING,  SOIL  TYPE,  ODOR.  / 

LITHI 

PROF 

FLUSH  HDUNT 
PROTECTIVE  COVER 

!■■■■ 

—  -- 

1 

S-l 

0.0 

■■i3a»»amgw»Tja»ww  1 1 1 1  ii  i  — 

.  jf 

■ti 

KSILT  CLAY,  NO  HYDROCARBON  ODOR,  / 

VH-OrMLI  / 

D  o 

7 

p  > 

2  — 

9 

BROWN,  DAMP,  NON-PLASTIC,  POORLY 
SORTED,  SILTY  SAND  AND  GRAVEL.  NO 

o  o 

■ 

'' 

S-2 

0.0 

mf 

5.0 

o.  c 

50 

3  — 

H-C  ODOR  [SVl 

— 

4 

y 

a 

_ 2 _ 

S-3 

0.0 

<HHi 

SAKE  AS  ABOVE,  MOIST,  NO  H-C  ODOR. 

0.  O 

5  — 

3 

m 

l_ 

..  .  2 

r 

98 

1 

ml 

iHHnH 

GRAY-BRQVN,  MOIST,  PLASTIC.  CLAY, 
little  SILT,  NO  H-C  ODOR. 

« 

S-4 

0.0 

1 

iBn 

— 

1 

rBn 

ImBm 

Hi- 

0.0 

Hi' 

S~5 

Hf 

lO-J 

Ha 

!SB 

Hii 

r“ 

u 

S-6 

272 

1 

Hi 

■ 

GRAY  WITH  DARK  GRAY  DISCOLORATION, 

**  -L 

:2  — 

J 

1 

mmm 

MOIST,  med-hi  Plasticity,  silty  clay, 
ODOR  [CLl 

— 

y 

S-7 

890 

Wi 

y 

1 

j 

3 

3 

J 

■s 

\mmm 

=3 

1 

s-s 

6100 

;5  — 

J 

Hi 

MM 

H'i 

■m 

GRAY.  MOIST.  NON-PLASTIC.  WELL 

SORTED,  fine-grained  SILTY  SAND, 

H-C  ODOR.  SAME  AS  ABOVE,  MOIST, 

16  — 

J 

1  2 

« 

^■1 

I1HH9H 

« 

12 

C-Q 

6600 

17  — 

m\ 

H-C  ODOR,  CSM], 

. 

y 

H 

iiHnHi 

^H 

■ 

•.9  — 

H' 

■ 

H 

Hi 

H 

H 

s-io 

3600 

•  9  — 

H 

SAME  AS  ABOVE,  MOIST  H-C  ODOR. 

H 

H 

Hfi 

20  — 

Hi 

j 

finished  FOR  the  day  g  20'. 

2!  — 

H 

.HIH 

LOCATION'  «A? 


engineering-science  well  log 


FIGURE  3.3 


olcvatidn 


CASING  TVPC 


WMSCR  P-’  (CDNT.) 

LOCATION 

SITE  1  -DEFUELING  PIT 

date  25  JULY  1990 

WEATHER 

70-F  ,  OVERCAST  BREEZY 

LOCATED 

BY  KKP/TAB 

DRILLED 

BY 

FOX  DRLG. 

Setho'd^  hollow-stem  auger 

SAMPLING  CD-In.., 

method  SPLIT-SPOON 

PACK^*"  SAND  C30/70> 

SEAL  BENTONITE 

- r^-=r^ - 1 

SCH  40  PVC 


SCH  40  PVC  SLOT 


DIAKCTCJJ 


d:ak.ete» 


LENGTH  23' 


LENGTH  10' 


Ui  H 
Lj  2 

s!  <?£ 

<1  □  ttr$  t 
1/12  o  >  s 


S-n  6500 


S-12  8715 


S-13  6720 


S-14  450 


S-35  2450 


>- 

q: 

=  ij> 

-  a.  Q 

£.  z  u 

u  <  u 


“  < 

LJt'  ar  I 

_i  >  t- 

a.  Q  u  7  «  u 

ZU  Znt/)2 

<  Lj  ui:u< 

1/1  a:  a.  I-  a:  i~ 


DESCRIPTIDN/REKARKS 
/  COLOR.  MOISTURE,  PLASTICITY,  \ 

L  sorting  soil  type.  odor.  /< 


VELL 

completion 


GRAY,  moist,  NDK'-PLASTIC,  WELL 
SORTED,  fine-grained,  SILTY  SAND,  H-C 
ODOR  [SM], 

22'-22.5'  3RDWN  SILTY  SAND,  SAME  AS 
ABOVE. 

SAME  AS  ABOVE,  MOIST,  H-C  ODOR. 


SAME  AS  ABOVE,  V£T  S  25’,  H-C  DDDR, 
SHEEN  ON  WATER  INSIDE  SPOON  SHOE. 

SAME  AS  ABOVE,  WET,  LESS  H-C  ODOR. 


SAME  AS  ABOVE,  WET,  H-C  DDDR. 


GRAY,  VET,  NON-PLASTIC,  MEDIUM  TO 
POORLY  SORTED,  FINE  TO  COARSE¬ 
GRAINED,  SILTY  SAND  WITH  SUBRDUNDED 
J3RAVEL_H-C  ODOR  [SW], 


AUGERED  TO  31'  AND  INSTALLED 
PIEZOMETER  CP-13. 


E-3 


ORGANIC 


LOCATION  MAP 


ENGlNEERlNiu-SCIEN'CE  VELL  LOG 


IE  riGURE  3.3 


LOCATION  SITE  1  -DEFUELING  FIT 

C‘'Tl  26  JULY  1990 

veathER  65*F,  overcast,  RAIN 

3?'^''*”  KKP/TA3 

DRILLED 

CLCvaTION 


ypz 


scseCN  typc 


SoTH^D^  hdllcv-stek  auger 


SAND  (30/70) 


SCH  40  FVC 


SCH  40  ?VC  slot 


LJ  y  DC  I 

~  _i  >  I-  U 

>-  0.  Q  U  3  —  U 

i.  SU  2qM2 

LJ  <  u  u  —  u  < 

a  i/i  at  a.  •-  SK  ►- 


diameter 


0.01  G'  diameter 


SAMPLING 

method 


seal 


length  21' 


length  10' 


S-1  54.3 


S-2  25.9 


S-3  1 12. S 


DESCRIPTIDN/REMASKS 
’  COLOR,  MOISTURE.  PLASTICITY,  N, 
SORTING.  SOIL  TYPE,  ODOR. 


SPLlT-SPODN 


BENTDN'1  TE 


VELL 

completion 


PLUSH  MOUNT 
PROTECTIVE  COVER 


BRDVN  GRAY,  MDIST,  KED.  PLASTIC,  SILT' 
CLAY  VITH  ORGANICS,  ND  HYDROCARBON 
(H-C)  ODOR,  CCLI 


GRAY,  DAMP,  NON-PLASTIC,  SILT,  [KL], 

NO  H-C  ODOR. _ 


GRAY,  DAMP,  LDV  PLAST.  SILTY  CLAY, 
CCL]  NO  H-C  ODOR. 


SAKE  AS  ABOVE,  NO  H-C  ODOR. 


gray  VITH  GRAY  DISCOLORATION,  MOIST, 
LOV-MED.  PLAST,  SILTY  CLAY  CCL],  H-C 
ODOR. 

SAKE  AS  ABOVE,  KOIST,  H-C  ODOR. 


gray,  damp  to  MDIST,  non-plastic, 
clayey  silt,  CML3,  H-C  ODOR. 


gray,  DAMP,  non-plastic,  WELL  SORTED, 
(POORLY  GRADED),  FINE  GRAINED  SILTY 
SAND,  CSM],  H-C  ODOR. 

SAKE  AS  ABOVE,  H-C  ODOR. 

SAME  AS  ABOVE,  H-C  ODOR. 

SAME  AS  ABOVE,  DAMP,  H-C  ODOR. 


CONTINUED  ON  NEXT  PAGE. 


1  LDCATION  map 

1 

SEE  figure  3.3 

1 

1 

CLCVATIGN 

ENGIN'EERING-SCIEMCE  WELL  LDG 


PAGE  1 


VELL  P-O 
NU^'SER  ^  _ 


DATE  27  JULY  i9S0 


LOCATED 


LOCATION  S]TE  1  -DEruELiNG  PIT 


veaThER  70-8CT,  PARTLY  SLTA'Y 


drilled 


HOLLDV-STEM  auger 


PAC<  SA\'D  00/70) 


sampling  _q,  c-nrHi 
method  split  SrCwN 


casing  type  SCH  40  PVC 


:  SCH  40  PVC  SLOT  0.010' 


diameter  V 


diameter 


sample 

NO. 

t-' 

2  ^ 
Hi 

a>S: 

S-! 

20.2 

S-2 

40.0 

S-3 

50.2 

S-< 

89.9 

S-5 

42.4 

S-S 

50.5 

S-7 

137 

S-8 

107 

S-9 

3337 

S-10 

4214 

-J>  H  iu 

c.  a 

S  U  Z  qM)Z 

^11  •  I  .  t 


descriptidn/reharks 
y  COLOR,  MOISTURE,  plasticity,  \ 
^  SORTINa  SOIL  TYPE.  ODOR.  / 


VELL 

completion 


Flush  mount 
PROTECTIVE  COVER 


GRAY  3RDWN,  DAKP-MDIST,  SLIGHT 

plast,  silty  clay,  [cl],  nd 
HYDROCARBON  (H-C)  ODOR. 


SAKE  AS  ABOVE.  NO  H-C  ODOR. 


SAKE  AS  ABOVE,  NO  H-C  ODOR. 


sake  as  ABOVE.  NO  H-C  ODOR. 


SAKE  AS  ABOVE,  NO  H-C  ODOR. 


gray.  KOIST,  slight  plast,  silty  CLAY, 
CCL3,  NO  H-C  ODOR.  GRADING  INTO  GRAY, 

kdist.  non-plastic,  vell  sorted,  I 

(POORLY  GRADED),  SILTY  SAND.  [SM],  / 

NO  H-C  ODOR.  / 


gray  SILTY  SAND  CSK],  AS  ABOVE  WITH 
LENS  (13'-j3.5')  OF  GRAY  SILTY  CLAY 
AS  ABOVE,  NO  H-C  ODOR  IN  SAND  OR 
CLAY. 

e  17',  DARK  gray  SILTY  SAND  tSM]  SAKE 
AS  ABOVE,  fine-grained.  H-C  ODOR, 
e  17.25'  GRAY  SILTY  SAND  tSK]  SAKE 
AS  ABOVE,  fine-grained,  H-C  ODOR. 


continued  on  next  page. 


LOCaTiDN  ka? 


engineering-science  well  log 


SEE  FIGURE  3.3 


VELL 

number 

P-3  (CONT.) 

LOCATION 

SITE  1  - 

DEFUELING  PIT 

DATE 

27  JULY  1990 

vEathER 

70-80-F 

LOCATED 

BY 

KMP/TAB 

DRILLED 

BY 

FOX  DRUG. 

DRILLING 

METHOD 

HOLLOV-STEM 

AUGER 

SAMPLING 

method 

SPLIT-SPOON 

GRAVEL 

PACK 

SAND  (30/70) 

seal 

BENTONITE 

CLEVATi”’*.'  Pack  SANij  v3u/  j  C) 


CASING  TYPE  SCH  ^0  PVC  DIAMETER  T  LENGTH  21' 


SCREEN  TYPE  SCH  4C  PVC  SLOT  0.010*  DIAMETER  1'  LENGTH  10' 


u  “  < 

Q-  <Pr  •-  CL  O  Uzl^U 

c-  zni^z 

<Q  q:5q:  u  <u  u-tj< 

t/?  z  o>w  o  a  c. »- a  ►- 


S-ll  3736 


S-lc  733 


S-13  880 


S-14  187 


S-15  161 


13 


14 


19 


\  13 


DESCRIPTIDN/REMARKS 
/  COLOR,  MOISTURE,  PLASTICITY, ' 

N  sorting  soil  type.  odor.  , 


GRAY,  moist,  non  plastic,  VELL 
SORTED  (POORLY  GRADED),  SILTY  SAND, 
CSM],  K-C  ODOR. 


SAME  AS  ABOVE,  MOIST  TO  VET,  H-C 
ODOR. 

SAME  AS  ABOVE,  WATER  B24',  H-C  ODOR. 


SAME  AS  ABOVE,  VET,  H-C  ODOR. 


BRDVN-GRAY,  VET,  NON-PLASTIC,  POORLY 
SORTED  (VELL  GRADED),  SILTY  SAND, 
CSV],  SLIGHT  H-C  ODOR,  SHELL  REMAINS 
28'-29',  PLANT  (VODD)  REMAINS  6-29.7' 
IN  DARK  GRAY  TO  BLACK  ORGANIC  SANDY 
ZONE  FROM  29.7'-30'. 


7  1/4' 


32' 


VELL 

completion 


AUGERED  FROM  30'  TO  32'  INSTALLED 
P-3. 


LOCATION  MAP 


ENGINEERING-SCIENCE  VEIL  LOG 


PAGE  1 


SEE  FIGURE  3.4 


I  lLCVATION 


CASING  TYPE  SCH  40  PVC 


j>  £ 

to  U  zr^U 

XU  2  ^1^2 


VELL 

NUMBER 

lANG-2-SB/KV-l/TV-l 

LOCATION 

SITE  2  -  RAD.  SITE 

DATE 

27,28  JULY  1990 

VEATHER 

60* F,  SUNNY 

LOCATED 

BY 

TA3/KMP 

DRILLED 

BY 

FOX  DRUG. 

DRILLING 

method 

HOLLOV-STEM  AUGER 

sampling  --  orinr-i, 

method  SPLii -SPOON 

GRAVEL 

PACK 

SAND  (30/70) 

seal  bentonite 

SCREE 

:n  typ 

U 

-J 

Q. 

53  3:' 

<  D 

Z 

uz  ^ 

S-l 

50- 

100 

m 

S-2 

50- 

(SI) 

100 

S-3 

50- 

100 

S-4 

50- 

100 

S-5 

ww 

(S2) 

100 

S-6 

50- 

100 

S-7 

50- 

100 

S-8 

50- 

100 

S-9 

50- 

100 

S-10 

50- 

100 

DIAMETER  2' 


diameter  2' 


length  19' 


DESCRIPTIDN/REMARICS 
/  COLOR,  MOISTURE,  PLASTICITY,  \ 

\  sorting  soil  type,  odor.  > 


i 


BRDVN,  DAMP,  NDN-PLAST,  VELL  SORTED 
(POORLY  GRADED),  SILTY  SAND,  [SMi  > 
NO  ODOR.  / 


BROVN,  MOIST,  LOV  PLAST,  SILTY  CLAY, 
CCL3,  NO  ODOR. 

SAME  AS  ABOVE,  MOIST,  NO  ODOR. 


BROVN,  DAMP,  NON-PLASTIC,  VELL 
SORTED  (POORLY  GRADED),  SILTY  SAND, 
CSM],  NO  ODOR,  WITH  interbeds  OF 
BROVN,  moist,  PLASTIC,  SILTY  CLAY, 
CCL3,  NO  ODOR. 


SAME  AS  ABOVE,  NO  ODOR. 


BRDVN  &.  gray,  damp,  non-plastic 
VELL  SORTED  (POORLY  GRADED),  SILTY 
fine-grained  sand,  [SM]  some  CLAY, 

NO  ODOR. 

SAME  AS  ABOVE,  NO  ODOR.  _  _  _ 

CONTINUED  ON  NEXT  PAGE. 


DIa“  9  3/4' 


total 

rjrpTH  Ud 


L'ELL 

CD.M.=LET!DN 


Flush  mount 
PROTECTIVE  COVER 


BROVN,  MOIST,  LOW  PLAST,  SILT,  [MLl 
NO  ODOR. 


BRDVN,  DAMP,  NON-PLAST,  VELL  SORTED 
(POORLY  GRADED)  SILTY  SAND,  CSM],  NO 
□DDR, 


BRDVN.  SILT  AS  EARLIER  [MLl  NO  ODOR. 


i 

I 


lDCatidm  y.t.P 


ENGINEERING-SCIENCE  WELL  LDG 


FIGURE  3.4 


ElCvaTIGn 


CASING  Type 


SCREEN  TY=E 


* 

s-n  50- 
<S3>  100 


S-ia  50- 
100 

S-13  50- 
100 


S-14  50- 
100 


S-i5  50- 
100 


WELL 

number 

IANG-2-SE/KU-1/TV-1 

LOCATION 

SITE  2  -  RAD.  SITE 

date 

28  JULY  1990 

WEATHER 

80'F,  sunny 

located 

BY 

TAB/KMP 

DRILLED 

BY 

FOX  DRLG. 

DRILLING 

method 

HOLLOW-STEM 

AUGER 

method"^  split-spoon 

GRAVEL 

PACK 

SAND  (30/70) 

_ 

seal  bentonite 

SCH  40  PVC 


SCH  40  FVC  SLOT 


“  < 

X  — J  ^  to 

I-  e.  a  u ^~u 

a.  XU  zAvi'z 

u  <  u  u  —  u  < 

C3  to  oe  Q. »-  ot  »- 


diameter 


DIAMETER 


LENGTH  10 


DESCRIPTIDN/REKARKS 
/COLOR,  MOISTURE,  PLASTICITY,  \ 
\  SORTING  SOIL  TYPE,  ODOR.  / 


VELL 

completion 


BROWN  AND  GRAY,  DAMP  TO  MGiST,  NON¬ 
PLASTIC,  WELL  SORTED  (POORLY  GRADED: 
fine-grained,  silty  sand,  [SM], 

NO  ODOR. 


GRAY,  WET,  NON-PLASTIC.  WELL  SORTED 
(POORLY  GRADED),  FINE-GRAINED,  SILTY 
SAND,  CSM],  LITTLE  CLAY,  DECAYING 

orgaincs  odor,  water  table  e  be.S', 

SAME  AS  ABOVE,  decaying  WOOD  g  27', 
DECAYING  ORGANICS  ODOR. 


brown,  wet,  non-plastic,  well 

SORTED  (POORLY  GRADED),  FINE-GRAINED, 
SILTY  SAND.  ISM],  NO  ODOR. 


AUGERED  TO  32'  AND  INSTALLED 
TEMPORARY  WELL. 


*  SOIL  sample  chosen  for  lab 
ANALYSES. 


ENGINEERING-SCIENCE  WELL  LOG  pagc  I  or  2 

NUMDri;  IANC-2-SB/KV-2/TV-2 

LOCATION  SITE  2  -  RAD.  SITE 

DATE  28  JULY  1990 

VEATHE8  BO'F,  sunny 

located 

WILLED 

K^THOD^  HOLLOW-STEM  auger 

METHor  SPLIT-SPOON 

pack""  sand  (30/70) 

L3Cat;CN!  v.a= 


SEE  EIGURE  3.4 


elevation 


CASING  7VPE  SCH  40  PVC 


DIAMETER  2' 


LENGTH  21' 


BwU] 

1 

VZLL 

completion  I 

Flush  mount 

1  PROTEC 

TIVE  COVER 

SCREEN  type  SCH  40  PVC  SLOT  0.010' 


diameter  2' 


length  10' 


SAMPLE 

NO. 

COUNTS/ 

MINUTE 

(CPM) 

u 

S-1 

50- 

0  — 

100 

1  — 

X 

2  — 

S-2 

50- 

3  — 

(SI) 

100 

- 

S-3 

50- 

4,  — 

5  — 

100 

- 

S-4 

50- 

S  — 

7  — 

100 

8  — 

S-5 

50- 

9  — 

(S2) 

100 

- 

S-6 

50- 

10  — 

11  — 

100 

- 

S-7 

50- 

12  — 

13  — 

100 

- 

S-8 

50- 

]A  — 

15  — 

100 

- 

S-9 

50- 

IS  — 

17  — 

100 

- 

S-10 

50- 

18  — 

19  — 

100 

" 

20  — 

21  — 

> 

Of 

ujw 

^  o 
r  u 

<  LJ 
Of 


< 

I 

nU 
u  7  —  L> 
20*^2 
u»u  < 

0.  t-  Of  ►- 


D£:SC!^lPT10h!/RCMA5»CS 
/COLOR,  KOISTURu  PLASTICITY, 
\  SORTiNa  SOIL  type,  odor. 


) 


u 
.  ^ 
sz 

po 

_  ct: 
-It. 


3RQVN,  DAMP,  NON-PLASTiC,  SILT.  [ML]. 
NO  ODOR. 


3R0VN.  DRY.  NDN-PLASTIC.  SILT.  [ML]. 
<LOESS>.  NO  ODOR. 


SAME  AS  ABOVE. 

SAME  AS  ABOVE  WITH  INTERBEDS  OF 
GRAY.  DAMP.  PLASTIC.  SILTY  CLAY  CCL3. 
NO  ODOR. 


"Ml 

km- 

feSi 

tes- 

g±y±L. 

to- 


GRAY.  DAMP.  PLASTIC.  SILTY  CLAY,  [CL], 
NO  ODOR. 


SAME  AS  ABOVE,  NO  ODOR. 


SAME  AS  ABOVE.  NO  ODOR. 


BROWN.  DAMP.  NON-PLASTIC,  WELL 
SORTED  (POORLY  GRADED),  SILTY  FINE¬ 
GRAINED,  SAND,  [SM],  NO  ODOR. 


SAME  AS  ASOVE,  NO  ODOR. 


SAME  AS  ABOVE,  NO  ODOR. 


continued  On  NEXT  PAGE. 


e^n^v^lk 


location  KAP 


SEE  FIGURE  3.4 


ENGINEERING-SCIENCE  VELL  LOG 


NUMBER  IANG-2-SB/HV-2/TV-2  LOCATION  SHE  2  -  RAD.  SITE 


28  JULY  1990 


elevation 


CASING  type  SCH  40  PVC 


located 


METHOD^  hollow-stem  auger 


GOAV'f’* 

PAC<  SAND  (30/70> 


drilled 


VEATHER  BO'F,  SUNNY 


seal  bentonite 


sampling  ooi  it  fDor-vi 
method  split-spoon 


I  SCREEN  TYPE  SCH  40  PVC  SLOT 


u  t/)  ij  _  uJJ  a:  I 

■aJ  ^  ^  M  ^  ^  ^  ^ 

z.Dzft  a.  XU  Zqwoz 

<a  □ « Lj  u  <u  u«ui< 

t<i  z  uZw  o  i/ioc  0. o: »- 


diameter 


diameter 


length  10' 


S-11  50- 
100 


S-12  50- 
100 

s‘-l3  50- 

CS3)  100 


S-14  50- 
100 


S-15  50- 
100 


description/remarks 

/  COLOR.  MOISTURE,  PLASTICITY, ' 

k  sorting,  soil  type,  odor.  , 


hole 

DIA. 

9  3/4' 

total 

depth 

32' 

VELL 

completion 

,5 —  brown.  Damp,  non-plastic,  well 

-  SORTED  (POORLY  GRADED),  SILTY,  FINE 

-6 -  GRAINED,  SAND,  [SM3,  NO  ODOR. 

6 


SAME  AS  ABOVE,  NO  ODOR. 


GRAY,  WET.  NON-PLASTIC,  WELL  SORTED 
(POORLY  GRADED),  FINE-GRAINED.  SILTY 
SAND  CSM],  DECAYING  ORGANICS  ODOR. 


SAME  AS  ABOVE,  DECAYING  ORGANICS 
ODOR. 


AUGERED  TO  32'  AND  INSTALLED 
TEMPORARY  WELL. 


*  SOIL  SAMPLE  CHOSEN  FDR  LAB 
ANALYSES. 


E-11 


LOCATION  KA= 


ENGINEERING-SCIEN'CE  WELL  LOG 


SEE  EiGURE  3.-? 


CLEVATIDN 


CASING  TYP£  SCH  40  PVC 


SCRlEN  TyPC  SCH  40  PVC  SLOT 


uj  1/5  ^  U!  a  I 

Q.  LJ2“L) 

z  .  ^  zdI  p-  2e:u  zAi^z 

<a  O  — u  U  <  LJ  U  — LJ< 

1/52  Q  1/50:  o.i-Q:f- 


NUK3CR  lAKC-B-SE/KV-S/TV-S 

LOCATION 

SITE  2  -  RAD.  SITE 

DATE  29  JULY  1990 

VEATHER 

B0*F,  SUNNY 

LOCATED  taB/KMP 

DRILLED 

BY 

FOX  DRLG. 

SethDd'^  HOLLOW-STEM  AUGER 

Sr  split-spoon 

PAC<'^'‘  SAND  <30/70) 

seal  1  uNi  1 

DIAKETER  2' 


diameter  2' 


length  19' 


length  10' 


DESCRIPTIDN/REMARKS 
/  CDLD9.  moisture,  PLASTICITY,  \ 

k  sorting,  soil  type,  odor.  /* 


L'ELL 

COMPLETIGN 


PLL’SH  K3UNT 
PROTECTIVE  COVER 


S-1  50- 
100 


S-2  50- 
(Si)  100 


S-3  50- 
100 

S-4  50- 
100 


S-5  50- 
(S2)  100 

S-6  50- 
100 


S-7  50- 
100 


S-8  50- 
100 


S-9  50- 
100 


S-10  50- 
100 


3RDVN,  DAMP,  NDN-PLASTIC  SILT,  [ML], 
NO  ODOR. 


SAME  AS  ABOVE. 


3RDVNI  8.  GRAY,  DAMP,  PLASTIC,  SILTY 
LAY,  [CL],  N'Q  ODOR.  / 


.  3ROVN,  DAMP,  NDN-PLAST,  SILT,  [ML],  / 

]\no  odor.  / 


brown  8,  GRAY,  DAMP.  PLASTIC,  SILTY 
CLAY,  [CL],  NO  ODOR. 


SAME  AS  ABOVE,  NO  ODOR. 


brown,  DAMP,  non-plastic,  silt,  [ML], 
NO  ODOR. 


BROWN,  DAMP.  NDN-PLASTIC,  WELL 
SORTED  (  POORLY  GRADED),  FINE¬ 
GRAINED,  SILTY  SAND.  CSM],  NO  ODOR. 

SAME  AS  ABOVE.  NO  ODOR. 


SAME  AS  ABOVE,  NO  ODOR. 

SAME  AS  ABOVE.  NO  ODOR. 


CONTINUED  ON  NEXT  PAGE. 


E-IP 


LOCATION  map 

see:  riGusE  3.4 

clevatidn 

ENGINEERING-SCIENCE  VELL  LOG  page  2  or  2 

number  1ANG-2-SB/MV-3/TV-3 

LOCATION  SITE  2  -  RAD.  SITE 

DATE  29  JULY  1990 

vEaThER  eOT,  SUNNY 

LOCATED  j^2/Ky,P 

DRILLED 

meth'dd'^  hdlldv-stem  auger 

hE^hDd"'^  SPLIT-SPDDN 

pack^''  sand  (30/70) 

seal  bentonite 

CASING  TYPE  SCH  40  PVC  DJAMETEB  2'  LENGTH  19' 

D?A."  9  3/4' 

SCSEEN  type  SCH  40  PVC  SLOT  O.CIO'  DIAMETER  2'  LENGTH  10' 

total 

DEPTH 

LJ 

-J 

By. 

X 

>• 

a 

uu 

z!> 

PENETRA¬ 

TION 

RESIS¬ 

TANCE 

DESCRIPTIDN/REMARKS 

LJ 
.  -» 

WELL 

completion 

a 

z  . 

<  a 
z 

COUN 

MINU 

<CPM> 

a 

u 

Q 

a  □ 
z  a 

<  LJ 
i/i  O' 

/  COLOR,  MOlSTURC  PLASTICITY, 

<  SORTING,  SOIL  TYPE,  ODOR. 

k 

JO- 

20-1 

j 

X 

S-11 

(S3) 

50- 

100 

li 

3 

BROWN,  DAKP  TO  MOIST,  NON-PLASTIC 
WELL  SORTED  (POORLY  GRADED),  SILTY, 
fine-grained,  SAND,  tSM],  NO  ODOR. 

■ 

21  — 

1 

4 

m 

5 

MX 

<S4) 

m 

4 

_ 

1 

2 

— 

Y 

S-12 

50- 

100 

23  — 

ri 

2 

gray,  wet,  NON-PLASTIC,  WELL  SORTED 
(POORLY  GRADED),  SILTY,  FINE-GRAINED, 
SAND,  CSM],  SLIGHT  DECAYING  ORGANICS 
ODOR,  WATER  table  &  22.5’. 

— 

2 

■ 

2*  — 

m 

2 

X 

2 

- 

S-13 

50- 

100 

25  — 

2 

— 

u 

2 

26  — 

1 

3 

— 

if 

2 

SAME  AS  ABOVE,  DECAYING  ORGANICS 

■  ■■■  ■ 

S-14 

50- 

100 

27  — 

3 

- 

5 

ODOR. 

— 

28  — 

1 

5 

— 

X 

1 

S-15 

50- 

29  — 

2 

SAME  AS  ABOVE,  little  CLAY,  DECAYING 

3 

ORGANICS  ODOR. 

100 

30  — 

I 

3 

31  — 

AUGERED  TO  32'  AND  INSTALLED 

32  — 

TEMPORARY  VELL. 

*  SOIL  SAMPLE  CHOSEN  FOR  LAB 
ANALYSES. 

■jj^B 

33  — 

■ 

■ 

C9n?v3l 


**  DUPLICATE  sample  DP  S3. 


LOCATIGN’  WAP 


■:levat:dn‘ 


SCPECN  Ty= 

LJ 

0. 

U)  u 

§5? 

U  £  W 

S-l 

50- 

100 

» 

S-2 

(SI) 

50- 

100 

S-3 

30- 

100 

S-4 

50- 

100 

n 

S-5 

<S2) 

50- 

ICO 

S-6 

50- 

100 

S-7 

50- 

100 

S-8 

50- 

100 

S-9 

50- 

iOO 

S-10 

50- 

100 

;gure  3.' 


ENGINEERING-SCIENCE  VELL  LOG 


IANG-2-S2/KV-4/TV-4  LDCatiOni  SITE  2  -  RAD.  SITE 


29  JULY  1990  vrATHCS  eOT,  SUNNY 


LOCaTCD 


kGThgd^  KDLLOV-STEM  auger 


pack"'"  sand  <30/70) 


DRILLED 


Sampling 

method 


SCH  <0  PVC 


SCH  AO  PVC  slot 


< 

I 

h*  U 
U  7  »  U 
Zgl^Z 
u  —  u  < 

A.  >-  tC  I- 


DiAKETER 


diameter 


LENGTH  19' 


LENGTH  10' 


DESCRIPTIDN/REMARKS 
/  COLOR.  MOISTURE,  PLASTICITY,  ' 
k  SORTIN-a  SOIL  TYPa  ODOR.  , 


SPLIT-SPOGN 


D?A.^  9  3/4- 


32' 


WELL 

completion 


PLUSH  MOUNT 
PROTECTIVE  COVER 


BROWN,  DAMP,  NDN-PLASTIC,  SILT,  [KL], 
ND  ODOR. 


SAME  AS  ABOVE,  NO  ODOR. 


SAKE  AS  ABOVE,  NO  ODOR. 

INTERBEDS  OF  BROWN,  DAMP,  PLASTIC, 
SILTY  CLAY,  [CLl  NO  ODOR. 


BROWN,  DAMP,  PLASTIC,  SILTY  CLAY,  [CL3 
NO  ODOR. 


SAKE  AS  ABOVE,  NO  ODOR. 


SAME  AS  ABOVE,  NO  ODOR. 


brown,  DAMP,  NDN-PLASTIC,  WELL 
SORTED  (POORLY  GRADED),  FINE-GRAINED, 
SILTY  SAND,  CSM],  NO  ODOR. 


SAKE  AS  ABOVE,  ND  ODOR. 


GRAY,  DAMP,  plastic,  WELL  SORTED 

silty  clay,  ccl],  no  odor. 


GRAY  S.  BROWN,  DAMP.  NDN-PLASTIC. 
WELL  SORTED,  (POORLY  GRADED),  SILTY 
SAND  [SM],  NO  ODOR. 

SAME  AS  ABOVE,  ND  ODOR. 


continued  on  next  page. 


E-14 


location  ma? 


ENGINEERING-SCIENCE  WELL  LOG 


SEE  FIGURE  3.< 


elevation 


CASING  Type  SCH  <0  PVC 


SCREEN  TYPE  SCH  40  rVC  SLOT 


>■  I 

N  a  < 

u  1/1  u  Lj;j  a:  I 

_)  •-"*  :: 

0.  Zt?  •-  clq  u-»  —  o 

z.DzJ  e.  zu  Zoi^z 
CD  D  S  Jj  u  <U  LJ  — uc 

HZ  ux^  o  i/ia  CLt-Bcf- 


VELL 

NUMBER 

1ANG-2-SB/MU-4/TV-< 

LOCATION 

SITE  2  -  RAD.  SITE 

bate 

30  JULY  1990 

VEATHER 

BO'F,  SUNNY 

LOCATED 

BY 

TA3/KMP 

DRILLED 

BY 

FOX  DRUG. 

DRILLING 

method 

HOLLOW-STEM  AUGER 

sampling  -Cl  IT  cdhom 
method  SPLIT-SpDDinI 

gravel 

PACK 

SAND  (30/70) 

seal  bentonite 

diaketer 


diameter 


length  19' 


length  10' 


S-n  50- 
(S3)  100 


s-ia  50- 
100 

S-13  50- 
100 


S-14  50- 
100 


S-i5  50- 
100 


descriptiqn/reharks 

COLOR,  MOISTURE,  PLASTICITY,  \ 
,  SORTING.  SOIL  TYPE,  ODOR.  J 


depth 


vell 

completion 


BROWN,  CAMP,  NON-PLASTIC,  WELL 
SORTED,  (POORLY  GRADEDi,  SILTY  SAND, 
CSM],  NO  ODOR. 


SAKE  AS  ABOVE,  NO  ODOR. 


SAME  AS  ABOVE,  WET  e  24',  NO  ODOR. 


SAME  AS  ABOVE,  WET,  NO  ODOR. 


SAKE  AS  ABOVE,  WET.  NO  ODOR. 


AUGERED  TO  32'  AND  INSTALLED 
TEMPORARY  WELL. 


*  sample  chosen  FDR  LAB  ANALYSES. 


E-15 


LDCATiDN  MAP 


ENGiNEERIK'G-SClENCE  WELL  LOG 


SEE  FIGURE  3.A 


elevation 


casino  type  SCH  40  PVC 


SCREEN  type  SCH  40  PVC  SLOT 


-!  >  t-  LJ 

C.  a  LJ  7  —  u 

lU  ZoPiZ 
<  u  IJ~U< 

i>!  a  a  ►-  a  ►- 


VELL 

NUMBER 

1AN'G-2-SB/KV-5/TV-5 

LOCATION 

SITE  2  -  RAD.  SITE 

DATE 

30  JULY  1990 

VEaTHER 

B0*r,  SUNNY 

located 

3Y 

TAB/KMP 

DRILLED 

BY 

FOX  DRLG. 

DRILLING 

method 

HOLLDV-STEM  AUGER 

SAKPLlNo 

GRAVtL 

PACK 

SAND  (30/70) 

seal  bentonite 

diameter 


diameter 


length  19' 


length  10' 


sample 

NO. 

2  D  s: 
P  2  Q. 

C  —  1} 

u  s  y 

S-1 

50- 

100 

(/i 

f\) 

SO- 

(SI) 

100 

S-3 

1 

o 

ID 

100 

S-4 

50- 

ICO 

M 

S-5 

50- 

(S2) 

100 

S-S 

50- 

:oo 

S-7 

50- 

100 

S-8 

50- 

ICO 

S-9 

50- 

100 

S-10 

50- 

100 

descriptidn/remarks 
/  COLOR,  moisture,  plasticity,  ■ 
k  SORTlNt  SOIL  TYPE.  ODOR.  , 


DIA  9  3/^' 


=  TH  -C 


V'ELL 

completion 


PLUSH  MOUNT 
PROTECTIVE  COVER 


2  I  SRDWN,  DAKP,  non-plastic  silt,  [ML], 
NO  ODOR. 


BROVN  a.  GRAY,  DAMP.  PLASTIC,  SILTY 
3  I  CLAY,  CCL],  NO  OrsDR. 


SAME  AS  ABOVE,  NO  ODOR. 


SAME  AS  ABOVE,  NO  ODOR. 


BROVN,  LAMP,  NON-PLASTIC,  VELL 
SORTED  (POORLY  GRADED),  SILTY,  FINE¬ 
GRAINED  SAND  [SM],  NO  ODOR. 


SAME  AS  ABOVE,  NO  ODOR. 


BROVN  a.  gray,  DAMP,  PLASTIC,  SILTY 
CLAY,  CCLl  NO  ODOR. 


BROVN,  DAMP,  NON-PLASTIC,  VERY  VELL 
SORTED  (POORLY  GRADED),  SILTY, 

CLAYEY,  SAND,  [SM],  NO  ODOR.  / 


BROVN,  DAMP,  NON-PLASTIC,  VELL 
SORTED  (  POORLY  GRADED).  FINE¬ 
GRAINED,  silty  SAND,  [SM],  NO  ODOR. 

SAME  AS  ABOVE.  NO  ODOR. 

SAME  AS  ABOVE.  NO  ODOR. 


continued  on  NEXT  PAGE. 


E-16 


LOCATION  KA? 


FIGURE  3.A 


SCH  40  PVC 


SCH  <0  PVC  SLOT 


*  < 

CK  I 

Z  -J>  H-  f^U 

fi.  Q  u  2  —  U 

c.  zu  zAi/iZ 

u  <  u  u  ^  u  < 

Q  i/i  O'  c. »-  a:  ♦- 


ENGINEERING-SCIEKCE  WELL  LOG 


NUK3£S  1ANG-2-SB/MV-5/TV-5J  location  SITE  2  -  RAD.  SITE 


VEATHES  GOT,  SUNNY 


30  JULY  1990 


LOCATED  TA3/KMP 


KE^HM  HOLLDV-STEM  AUGER 


PAC<“''  SAND  (30/70) 


DRILLED 

BY 


FDX  DRUG. 


SAKPLINS  , 
METHOD  - 


diameter 


diameter 


seal 


LENGTH  19' 


length  10' 


SPLIT-SPDuN 


BENTONITE 


description/remarks 
/COLOR.  MOISTURE,  PLASTICITY,  v, 
SDRTINa  SOIL  TYPE,  ODOR.  / 


hole 

DM, 

9  3/4' 

total 

DCPTH 

32' 

VELL 

completion 

3R0VN,  DAMP,  NDN-PLASTIC,  WELL 
SORTED  (POORLY  GRADED),  FINE-GRAINED 
SILTY  SAND,  CSM],  NO  ODOR. 


SAME  AS  ABOVE,  NO  ODOR. 


SAME  AS  ABOVE,  VET  g  24',  NO  ODOR. 


SAME  AS  ABOVE,  WET,  NO  ODOR. 


GRAY,  WET,  non-plastic,  WELL  SORTED 
(POORLY  GRADED),  SlLTY,  FINE-GRAINED, 
SAND,  [SM},  NO  ODOR. 


AUGERED  TO  32'  AND  INSTALLED 
TEMPORARY  WELL. 


*  SAMPLE  CHOSEN  FOR  LAB  ANALYSES. 
X*  DUPLICATE  Sample  of  s3. 


location  «a= 


ENGlKEERlNG-SCiENCE  WELL  LDG 


SEE  FIGURE  3.3 


lLlVATION 


CASING  TYPt  SCH.  40  PVC 


nu-bcr  lANG-l-SB/MW-1  LOCATION  SITE  1  -  DEFuELlN'G  ? 


DATE  31  JULY  1990  veaThES  80'S  -  SUNNY 


TAB/KMP 


kEThod^  HDLLDV  stem  auger 


PAC<  SAND  C3C/70) 


1AKETE5  2'  LE 


FDX  DRILLING 


sampling  or-.  T-  onr-,-iv, 

method  ShLI I -SPDDn 


SCREEN  type  SCH.  40  PVC  SLOT  O-OIO'  D1AMETE5  2* 


length  20' 


LENGTH  10' 


>-  I 

LJ  £>:  I 

X  _l>  I-  L/)U 

I-  0.0  U2  — TJ 

0.  S  U  Zo>^Z 

U  <  U  LJ_  u  < 

o  i/i  a:  e.  >-  0!  ►- 


S-i  4.4 


S-2  4.8 


S-3  3.2 


S-4  2.5 


S-5  2.3 


S-6  2.4 


S-7  2.5 


S-8  56 


S-9  2420 


S-10  4511 


DESCRIPTIQN/REMARKS 
/  COLOR,  MOISTURE,  plasticity,  ' 
k.  SORTING  SOIL  TYPE,  ODOR.  . 


t.j  '•'ALL 

.j  completion 

gc  - 

•-9  "LUSH  mount 

3  a.  PROTECTIVE  COVER 


_] _  5RDWN  AND  GRAY,  DAMP,  PLASTIC, 

2  SILTY  CLAY  CCLX  NO  DDDR. 


SAME  AS  ABOVE,  NO  ODOR. 


same  as  above,  no  ODOR. 


i  -  I  SAME  AS  ABOVE,  NO  ODOR. 


SAME  AS  ABOVE.  NO  ODOR. 


SAME  AS  ABOVE.  NO  ODOR. 


SAME  AS  ABOVE,  NO  ODOR. 


brown,  DAMP,  NON-PLASTIC  Sll.T  [ML], 
LITTLE  CLAY,  NO  DDDR. 


GRAY,  DAMP.  NON-PLASTIC,  WELL  SORTED 
(POORLY  GRADED).  FINE-GRAINED,  SILTY 
SAND  CSM],  HYDROCARBON  (H-C)  DDDR. 

SAME  AS  ABOVE.  H-C  DDDR. 


SAME  AS  ABOVE,  H-C  DDDR. 


CONTINUED  ON  PAGE  2  OF  2 


E-18 


location  kaP 


PAGC  2  or 


ENGINEERING-SCIENCE  VELL  LOG 


SEE  FIGURE  3.3 


LutV'ATIuN 

CASING  type:  SCH.  40  PVC 
SCRlEN  type  SCH,  40  FVC 


NUMBCg  iANG-l-SB/WV-1 


date 


31  JULY  19S0 


LOCATED  -r^B/KKP 


LOCATION  SITE  1  -  DEFUELING  PIT 


veathER  GO'S 


SUNNY 


DRILLED 
BY _ 


FOX  DRILLING 


Sethod^  hdlldv  stem  auger 


PACK^^'  SAND  (30/70) 


SPLIT-SPDDN 


seal  BENTDNITE 


diameter  2' 


length  20' 


hole 

DIA. 


9.75' 


SLOT  0.010' 


diameter  2' 


length  10' 


total 
depth  Jc 


u 

-I 

7  a 

I 

> 

Q^ 

LJi^ 

-J  > 

I 

< 

^  t 

►“  uo  >*J 

U  7  --  u 

u=:lj< 

CL »-  a »- 

DESCRIPTIDN/REMARKS 

u 
.  ^ 

VELL 

COKPLCTIDn' 

z  . 

<  a 
t/)  z 

g>l 

»- 

Q. 

U 

ca 

Q.  O 
£  U 
<  U 
u)  ce 

/  COLOR,  MOISTURE,  PLASTICITY,  S, 

L  SORTIwa  SOIL  TYPE,  ODOR,  / 

ig 

-ItL 

ao  — 

bihh 

li 

10 

GRAY,  DAMP,  NDN-PLASTIC,  VELL-SORTED 
(rQQRLY  GRADED),  SILTY  FiNE-GRAlNED 
SAND,  [SM3,  H-C  ODOR. 

S-ll 

(SI) 

4920 

ai  — 

18 

- 

22 

— 

aa  — 

19 

— 

li 

5 

’ 

S-12 

(S2) 

4790 

as  — 

10 

17 

SAME  AS  ABOVE,  H-C  ODOR. 

■■ 

- 

a*  — 

1 

13 

■  ▼  ■ 

— 

1 

3 

— 

S-13 

3880 

■KHI 

l 

10 

SAME  AS  ABOVE,  VET  8  24',  K-C  ODOR. 

as  — 

I 

13 

-  .... 

I 

_ 3 _ 

SAME  AS  ABOVE,  VET,  H-C  ODOR. 

— 

S-14 

3120 

27  — 

— 

K 

—— 

as  — 

10 

1 

3 

_ 

S-15 

510 

29  — 

6 

SAME  AS  ABOVE,  VET,  H-C  ODOR. 

— 

U 

9 

— 

30  — 

w 

6 

AUGERED  TO  32'  AND  INSTALLED 
IANG-l-MV-1 

' 

31  — 

.  . 

32  — 

mm 

im 

33  — 

*  SAMPLES  CHOSEN  FOR  LABORATORY 

ANALYSES. 

^^m 

3A  — 

35  — 

jm 

36  — 

^^m 

Im 

37  — 

^^m 

38  — 

|H 

Im 

39  — 

^^m 

m 

^^m 

Im 

B 

CMO-VII 

LOCATION’  MA? 


lNGINEERING-SCIENCE  VELL  LOG 


NJK3C«  lA.\G-l-S3-3/KV-g  LOCATION  S]TE  ]  -  DEEUEL^N'G  P]' 


OC.C.  PIGURE  3.3  locatcd 

L0CATC3  _ 

KCTHOO^  HDLLDV  stem  auger 

lLCVATIQn  I  PAC<  ShND  CoO/ /u) 


6  august  iS90 


CASING  type  SCH.  40  PVC  diameter  2' 


.  4  0  PVC  SLOT  O.OlO'  diameter  2' 


vEaThER  80'S  -  SUN\Y 


DRILLED  r.-'ti  I  II.. I- 


SCREE 

TYr 

LJ 

y  M! 

-J 

a 

z  . 

Z  ^ 

o  r 

<  o 

QC  5  Jr 

uo  Z 

o>  s 

PCX  drilling 


SAMPLING  __pp 

method  SPlIT-SPDCW 


length  20 


length 


S-1  250 


S-2  150 


S-3  24 


S-4  120 


S-5  50 


S-6  3.5 


S-7 


S-8  25 


S-9  55 


r  j  >  t/3  u 

Q.  3  U  2  ~  U 

CL  3:  u  ZaU5Z 

U  <  U)  u  ^  u  < 

a  1/1  q;  a  >-  Q£  f- 


DESCRIPTION/REMARKS 
/  COLOR.  MQISTURC  PLASTICITY,  \ 
\  SORTING  SOIL  type,  ODOR.  > 


CONCRETE 


SAND  AND  GRAVEL  SUB-3ASE 


3RDVN,  DAMP,  NDN-PLASTJC  SILT,  [MLl 
NO  ODOR. _ 


DARK,  GRAY,  DAMP,  PLASTIC,  SILTY 
CLAY.  CCL],  NO  ODOR. 


SAME  AS  ABOVE,  NO  ODOR. 


GRAY  AND  BROVN,  DAMP,  PLASTIC, 
8  J  SILTY  CLAY,  ecu  NO  ODOR. 


3  I  SAME  AS  ABOVE.  NO  ODOR. 

3  j  SAME  AS  ABOVE,  NO  ODOR. 

3  J  SAME  AS  ABOVE,  NO  ODOR. 

3  I  __  _  __ 


GRAY,  DAMP  TO  moist  SILT.  [ML], 
NO  ODOR. 


BROWN,  moist,  well  SORTED  (POORLY 
GRADED)  silty  SAND.  [SM],  SLIGHT 
HYDROCARBON  (H-C)  ODOR. 


HlliMGIlM!] 


LOCATION  MAP 


PAGO  2  O' 


SEE  FJGU2E  3.3 


lLEVATIDN 

CASING  TYPO  SCH.  <0  PVC 
SCROCN  typo  SCH.  <0  PVC 


ENGINEERING-SCIENCE  VELL  LOG 


numbor  lANG-l-S3-3/y.W-2 

LOCATION  SITE  1  -  DEFUELING  PIT 

Datc  6.  AUGUST  1990  1 

vcathor  80'S  -  SUNNY 

TAB/KKP 

DRILLED  drilling 

Sethgd'^  hdlldw  stem  auger 

Sr  SPLIT-SPODN 

PAC^^  SANS  (30/70) 

seal  bentonite 

_ DlAMCTOR  2'  lOngth  2D'  9.75' 

SLOT  C.OiO'  oiakoter  3'  LONGTH  iO'  |  dopth  32' 


u 

L>1/) 

Qi 

u\i} 

> 

1 

< 

^  1 

t/i  U 

D£SCRJPTJDN/ReMARKS 

u 

.  — J 

VELL 

CDMPLO' 

ION 

c. 

3:  . 

<  a 
z 

ORGA 

VAPO 

<PPM) 

£ 

a 

0.  c 
z  u 
<  u 

(/S  QC 

U  7  ~  U 
2qI/12 
u  ~  u  < 

Q.  ►-  a 

/  COLOR,  moisture,  PLASTICITY,  \ 
k  sorting,  soil  TYPE,  ODOR.  / 

I  J±1 

teg 

-1  CL 

20  — 

1 

8 

BROWN,  DAMP  TO  MOIST,  WELL  SORTED 
(POORLY  GRADED)SILTY  SAND,  CSM], 

SLIGHT  H-C  ODOR. 

S-IO 

58 

21  — 

15 

_ 

i 

20 

— 

22  — 

1 

26 

— 

ll 

9 

— 

s-n 

(SI) 

3S37 

23  — 

r 

18 

SAME  AS  ABOVE,  H-C  ODOR. 

A 

17 

24  — 

1 

13 

— 

if 

6 

— 

S-i2 

(S2) 

2611 

25  — 

6 

SAME  AS  ABOVE,  WET  g  25',  K-C  ODOR. 

■  “■ 

A 

7 

— 

26  — 

V 

8 

_ 

1 

_ 

S-13 

38 

27  — 

I 

1 

— 

2 

. 

28  — 

3 

1 

2 

SAME  AS  ABOVE,  WET,  SLIGHT  H-C 

S-14 

32 

29  — 

5 

ODOR. 

— 

M 

7 

— 

30  — 

I 

7 

BROWN,  WET,  .moderately  SORTED 

(POORLY  GRADED)  SILTY  SAND.  [SPl 

SLIGHT  TO  NO  H-C  ODOR. 

33  — 

AUGERED  TO  32'  AND  INSTALLED 

WELL. 

3<  — 

»  SAl'PLES  CHOSEN  FOR  LABORATORY 

36  — 

analyses. 

37  — 

39  ^ 

39  — 

<0  ^ 

<1  — 

LOCATIN'  MAP 


ENGINEERING-SCIENCE  VELL  LOG 


FIGURE  3.3 


tirVATIDN' 


CASING  TYPE  SCH.  ^0  PVC 


SCPEEN  type  SCH.  40  PVC  SLOT  O.CiO 


numBlR  IANG-1-S3-</MW-3 

LOCATION  SITE  1  -  DEFUELING  PIT  | 

2aTE  7  august  3990 

VEATHER  80'S  -  SUNNY 

LOCAlED 

DRILLED  r- 
BY  *■ 

OX  DRILLING 

Method''  hollow  stem.  auGER 

SAMPLING  connM 

KETH3D  SPL]  i  ’“SPDuNi 

PAci^*^^  SAND  (30/7D) 

diameter 


diameter 


LENGTH  20' 


LENGTH  10' 


Q.  ^  a'  3E 

<a  a:  <  ^ 
i^.z  a>t 


S-1  300 


“  < 

uiJ  O'  I 

I  _l>  I-  J,u 

t-  e.  a  u  3  —  u 

CL  s  u  z  a  n  z 

LJ  <  U  Ul=LJ  < 

a  i/1  O'  CL  »-  a:  I- 


DESCRIPTIGN/REMARKS 
COLOR,  MOISTURE,  PLASTICITY,  \ 
SORTWa  SOIL  TYPE,  ODOR.  / 


VELL 

COMPLETION 


FLUSH  mount 
PROTECTIVE  COVER 


GRAY,  DAMP,  PLASTIC,  SILTY,  CLAY. 
CCL],  NO  DDDR,  SOME  ORGANICS 
(GRASS  ROOTS). 

SAME  AS  ABOVE,  NO  ODOR. 


SAME  AS  ABOVE,  NO  ODOR. 


SAME  AS  ABOVE,  NO  DDDR. 


SA.ME  AS  ABOVE,  NO  DDDR. 


BROWN,  DAMP,  VERY  WELL  SORTED 
(POORLY  GRADED),  VERY  FINE-GRAINED 
SILTY  SAND.  CSM],  NO  DDDR. 


SAME  AS  ABOVE,  NO  DDDR. 


GRAY,  DAMP,  VERY  WELL  SORTED 
(POORLY  GRADED)  VERY  FINE-GRAINED 
SILTY  SAND.  [SMi  SLIGHT 

hydrocarbon  (h-c>  odor. 

SAME  AS  ABOVE,  STRONG  H-C  ODOR. 

SAME  AS  ABOVE,  H-C  ODOR. 


CONTINUED  ON  PAGE  2  OF  2 


I 


I 


E-22 


[location  ka? 


ENGiNEERlNG-SCIEN'CE  vn  l  LOG 


nukBl!?  IANG-1-S3-4/MV/-3  lDCatidn  site  1  -  DEFUELlNG  PIT 


FIGURE  3.3 


7  august  1990 


located 


S^thdd'^  hdllov  stem  auger 


VEATHES  80'S  -  SUNNY 


fdx  drilling 


ClEvaT'Os’ 


casing  type  SCH.  40  PVC 


SCRECN  type  SCH.  40  PVC  SLOT  C.O'O' 


pack  sand  (30/70) 


diameter  2' 


diameter  E' 


sampling  t-D, 

METHOD  SPLIT-SPODN 


SEAL  BENTDNITE 


length  20' 


length  10' 


“  < 

X  j>  “  tiju 

e.  □  UJ  7  »  u 

6.  XU  ZqHZ 

u  <  u  u  — u< 

ca  Ki  a  Q.  I-  a  I- 


DESCRIPTION/REMARKS 

/color,  moisture,  plasticity, \ 
k  sorting,  soil  type,  odor.  > 


HOLE 

DIA. 

9.75' 

total 

depth 

32' 

VELL 

completion 

S-11  6748 
(S2) 


S-IE  59S0 


S-I3  2033 


S-14  115 


S-15  619 


GRAY,  DAMP,  VERY  VELL-SORTED 
(POORLY  GRADED),  FINE-GRAINED,  SILTY 
SAND.  CSM],  H-C  ODOR. 

SAME  AS  ABOVE,  MOIST  VI TH 
HYDROCARONS,  STRONG  H-C  ODOR. 


SAME  AS  ABOVE,  water  @  24', 
H-C  ODOR. 


SAME  AS  ABOVE,  VET,  H-C  ODOR. 


GRAY,  VET  moderately  SORTED 
(POORLY  GRADED),  SILTY  SAND.  [SP], 
H-C  ODOR. 

AUGERED  to  32'  AND  INSTALLED 
WELL, 


*  SOIL  sample  chosen  for  LAB 
ANALYSES. 


LOCATION  KA? 


EN'GINCERING-SCIEK'CE  WELL  LOG 
nu.!^3CR  iANG-l-S3-5/MW-4  LOCATION  SITE 


sate  7  august  1990  v/i 

SEE  EiGURE  3.3 

KCTKID^  holldw  stem  auger 

ELCvatidn  pac<^‘'  SAN'D  (30/70) 


CASING  type  SCH,  AO  rVC  SIAKETER  2' 


SCREEN  TYPE  SCH.  40  PVC  SLOT  O.OiO'  DIAMETER  2' 


veather  eO'S 
drilled  EZr 


eO'S  -  SUNNY 


rox  DRILLING 


sampling  pd,  c'-n—' 

METHOD  SPLIT-SrOu'iY 


seal  bentonite 


length  20' 


length  10' 


sample 

NO. 

organic 

VAPORS 

(PPM) 

S-1 

1 - 

85 

S-2 

129 

S-3 

250 

S-4 

150 

S-5 

100 

S-6 

33 

S-7 

21 

S-8 

86 

S-9 

4256 

Tp. 

depth  .iC 


IT  — J  ^  t/j  LJ 

t-  a.  O  U  2  —  L) 

c.  s:  u  2  3  z 

U  <  Ut  L.'  —  u  < 

a  i/i  a  c.  >-  Q!  I- 


DESCRIPTIQN/REMARKS 
/  COLOR,  moisture,  plasticity,  • 

\  sorting,  SOIL  type,  odor.  . 


L'ELL 

completion 


Flush  mount 
PROTECTIVE  COVER 


CONCRETE 


SAND  AND  GRAVEL  SUB-BASE. 


GRAY,  DAMP,  PLASTIC.  SILTY  CLAY.  [CL], 
NO  ODOR. 


SAKE  AS  ABOVE,  NO  ODOR. 

SAME  AS  ABOVE,  NO  ODOR. 

SAME  AS  ABOVE.  NO  ODOR. 

SAKE  AS  ABOVE,  NO  ODOR. 
8/7/90 


8/8/90 

SAKE  AS  ABOVE,  NO  ODOR. 


gray-brown,  dakp.very  well  sorted 

(POORLY  GRADED),  SILTY.  FINE-GRAINED 
SAND.  CSM3,  NO  ODOR  W/  INTERBEDS 
OF  silty  clay. 

SAME  AS  ABOVE  WITH  HYDROCARBON 
(H-C)  ODOR  e  APPROX.  17*. 

SAKE  AS  ABOVE,  H-C  ODOR. 


CONTINUED  ON  page  2  of  2 


E-24 


LOCATION  KAP 


ENGINEERING-SCIENCE  WELL  LOG 


SEE  FIGURE  3.3 


ELCVATIDN 


CASING  TYPE  SCH.  40  PVC 


SCPECN  TYPE  SCH.  40  PVC  SLOT  0.010' 


NUMBER  IANG-1-SB-5/MW-4 

LOCATION  SITE  1  -  DEFUELING  PIT 

date  8  AUGUST  1990 

VEATHER  80'S  -  SUNNY 

located 

DRILLED  r- 
BY  ^ 

OX  DRILLING 

m.EThqd'"'  hollow  stem  auger 

Sr  SPLIT-SPDDN 

PAC<'^^  SAND  (30/70) 

seal  bentonite 

diameter  2' 


diameter  2' 


LENGTH 

20' 

LENGTH 

10' 

IJ 

-J 

z  ^ 

I 

>- 

OH 

u 

-j> 

a. 

<P£ 

H- 

0.  a 

z  . 

Q. 

zo 

<  o 

U 

<  u 

HZ 

a>o 

Q 

S-10  4500 
(SI) 


S-ll  3860 


S-12  5000 
(S2) 


S-13  2140 


S-14  274 


DESCRIPTIDN/REMARKS 
/  COLOR,  MOISTURE,  PLASTICITY,  \ 

\  soRTiNa  SOIL  type,  odor.  /' 


DIA. 


total 
depth  -^2 


VELL 

COMPLETION 


GRAY,  BROWN,  DAMP,  VERY  WELL-SORTED 
(POORLY  GRADED),  FINE-GRAINED,  SILTY 
SAND.  CSH],  H-C  ODOR. 

SAME  AS  ABOVE,  H-C  ODOR,  MOIST  WITH 
HYDROCARBONS. 


SAME  AS  ABOVE,  H-C  ODOR,  WATER 
e  25'. 


SAME  AS  ABOVE,  WET,  H-C  ODOR. 


3  I  SAME  AS  ABOVE,  WET,  H-C  ODOR. 


AUGERED  TO  32'  AND  INSTALLED 
WELL. 


SAMPLES  CHOSEN  FOR  LABORATORY 

analyses. 


E-E5 


LOCATION  KA? 


ENGINEERING-SCIENCE  VELL  LOG 


PAGE  1 


riGURE  3.3 


ElEvaT'Gn 


CASING  TYPE  SCH.  AQ  PVC 


:n  TYPE  SCH.  .^0  PVC  SLOT  c.d:o' 


NUMBER  1ANG-1-SB-6/KV-5 

LOCATION 

SITE  i  -  DEFUELING  PIT 

cate  9  august  ISSO 

leather 

80'S  -  SUNNY 

located 

DRILLED 

BY 

FOX  DRILLING 

Method ^  hDLLOV  STEM  auGER 

KETHDD^^  SPLIT-SPGDN 

!  fack'^'-  sand  (50/7D) 

DIAKCTER  2' 


diameter  2' 


length  20' 


length  iO' 


a.  <  P  3! 

ca  q:5& 
i/!  z  a  >  & 


>•  I 

< 

uLJ  q:  , 

I  _I>  I- 

I-  e.  a  u  2  —  u 

Q.  XU  ZqHZ 

U  <U  U  — LJ< 

o  t/ioc  a.  H  tt  ^ 


lDCat;dn  kap 


ENGINEERING-SCIENCE  WELL  LOG 


NUHsrg  IANG-l-SS-6/y.W-5  location  SITE  1  -  DEEUELING  PII 


SEE  FIGURE 


CLCVATION 


casing  type  SCH.  40 


SCSECN  TYPE  SCH.  40 


9  AUGUST  1990 


leather  eO'S  -  SUNN’Y 


LOCATED  drilled 


Sethod'^  hollow  stem  auger 


pack'^'"  SAMD  00/70) 


FD)C  DRILLING 


sampling  ,,  onnr.i 
method  SPLIT-SPDDN 


SLOT  0.010' 


diameter  2' 


’  diameter  2' 


length  20' 


length  10' 


>- 
q: 

u  =13  ui:;' 

-J  ~  -l> 

z  .  o  ^  J  e.  z  u 

•IDQ'Jo:  LJ  <U 

i/)2  □>=  a  i/)d: 


so  — 

-11  1.3  cl  — 


S-i2  0  23- 


S-13  0  23' 


*  S-14  2.9  27 
(S2> 

28 

S-15  3.4  S9 


DESCRIPTIDN/REMARKS 
COLOR,  MOISTURE,  PLASTICITY,  \ 
.  SORTING,  SOIL  type,  odor.  /* 


VELL 

completion 


GRAY,  DAMP  TO  MOIST,  VERY  WELL 
SORTED  (POORLY  GRADED),  FINE-GRAINED 
SILTY  SAND.  [SMI  NO  H-C  ODOR, 

SLIGHT  DECAYING  ORGANICS  ODOR. 


SAME  AS  ABOVE,  NO  H-C  ODOR. 

SAME  AS  ABOVE,  WATER  g  24'. 
NO  H-C  ODOR. 


SAME  AS  ABOVE,  WET,  SWEET  ODOR, 
(POSSIBLY  H-C). 


GRAY,  WET  MODERATELY  SORTED  (PDORL) 
GRADED),  SILTY  SAND.  [SF], 

LITTLE  GRAVEL,  SOME  ODOR  AS  ABOVE, 
POSSIBLY  H-C. 


AUGERED  TO  32'  AND  INSTALLED 
WELL. 


SAMPLES  CHOSEN  FDR  LABORATORY 
ANALYSES. 


E-27 


LDCATiC'J  MAP 


ENGlNEERlNG-SCi 


PAGE  1 


FIGURE  3.3 


E'-EVAT’DN 


CASING  TYPE  SCH.  ^0  PVC 


NUP^R  1ANG-1-SB-7/MV-6 1 LJCATIDN  SITE  1  -  DEFUELING  PIT 


date  10  august  1S90  weather  70‘S  -  OVERCAST 


TA3/KK? 


S^THDD^  hollow  stem  auger 


PA«  SAND  (30/70) 


SCREEN  Type  SCH,  AO  PVC  sect  O.CIO' 


diameter  2' 


diameter  2' 


FOX  DRILLING 


method^'"  split-spoon 


seal  BGNTGNITr 


HOLE  „ 


length  20' 


S-1  212 


S-2  160 


uiW  O’  I 

Z.  t- 

»-  Q.  □  UI  2  A-  O 

e.  £  u  z  Q  tA  z 


Ul  <  u 

Q  M!  a 


U  — LJ< 

Q.  t-  a;  •- 


DESCRIPTICN/REMAR<S 
/  COLOR,  HDIST'JRL  PLASTICITY,  \ 
's  SORTING,  SOIL  TYPE,  ODOR.  y> 


3RDVN,  DAK.o  plastic,  SILTY,  CLAY. 
CCL],  NO  ODOR,  SOME  ORGANICS  (GRASS 
ROOTS). 

SAME  AS  ABOVE,  NO  ODOR. 


total 
depth  32 


W’ELL 

completion 


plush  mount 
protective  cover 


S-3  67 


SAME  AS  ABOVE,  NO  ODOR. 


S-4  24 


SAME  AS  ABOVE,  NO  ODOR. 


S-5  139 
(SI) 

S-6  54 


brown,  damp,  very  well  sorted 

(POORLY  GRADED).  FINE-GRAINED,  SILTY 
SAND.  CSK3,  NO  DOOR. 

SAME  AS  ABOVE,  NO  ODOR. 


S-7  24 


2  I  SAME  AS  ABOVE,  NO  ODOR. 


S-8  8 


SAME  AS  ABOVE,  NO  ODOR. 


S-9  9 


SAME  AS  ABOVE,  MOIST.  NO  ODOR. 


S-10  14 


SAME  AS  ABOVE,  MOIST,  NO  ODOR. 


CONTINUED  ON  PAGE  2  OF  2 


lqcat;gm  y.A? 


FIGURE  3.3 


ENGINEERIMG-SCIENCE  WELL  LOG 


NIJMBCR  IAN'G-1-S3-7/KV-6  location  SITE  1  -  EEFUELIN'G  PIT 


date  jo  august  i9S0  weather  70'S  -  OVERCAST 


LOCATED  yaB/KKP 


DRILLED  drilling 


method  hollow  STEM  auger 


elevation 


CASING  type  SCH.  40  PVC 


SCREEN  type  SCH.  40  PVC  SLOT  0.010' 


PAC<^''  SAND  (30/70) 


diameter  2' 


diameter  2' 


sampling  t-ni  -T  cnnrM 
method  SPLiT-SPDDN 


seal  BENTONITE 


length  20' 


length  10' 


u 

_J  2  ^ 

5?  <P£ 

40  £>:<£ 

1/5  Z  O  >  C 


S-n  77 
(S2) 
<S2-Db 

S-12  46 
(BRl) 


S-13  51 


S-14  43 
I:3R2) 

D) 

S-15  35 


^  < 

I  1j>  “  J5U 

I-  a.  a  u  z  —  L) 

e.  XU  Zqmz 

U  4  0  LJ  —  U  4 

a  i/icx  a.  1-  a  •- 


description/remarks 

'  COLOR,  MOISTURE.  PLASTICITY,  \ 

.  sdrtinGu  soil  type,  odor.  / 


hole; 

DIA. 

S.75' 

TDTA.L 

dcpth 

32' 

WELL 

completion 

BROWN,  moist,  very  WELL  SORTED 
(POORLY  GRADED),  FINE-GRAINED,  SILTY 
SAND.  [SM],  NO  ODOR. 


SAME  AS  ABOVE,  NO  ODOR. 


SAKE  AS  ABOVE,  water  0  25',  NO  ODOR. 


SAKE  AS  ABOVE,  NO  ODOR. 


SAKE  AS  ABOVE,  NO  ODOR. 


AUGERED  TO  32'  AND  INSTALLED 
WELL 


*  samples  CHOSEN  FOR  LABORATORY 

analyses. 

**  SAMPLES  CHOSEN  FOR  DUPLICATE. 

*«* **  samples  CHOSEN  FOR  GROSS 
ALPHA/BETA,  RADIUM  226, 

RADIUM  228  analyses. 


LOCATION  KA= 


riGURE 


ENGIK'EESING-SCIEN'CE  WELL  LOG 


numBCR  IAN’G-1-S3-8/«V-7  lDCatjqn  SITE  i  -  DEFUELINiG  PI' 


date  n  AUGUST  1990  veather  SC'S  -  SUIvINY 


LOCATED 


DRILLED  DRILLIK'G 


elevation 


CASING  type  SCH,  40  PVC 


SCREEN  TYPE  SCH.  40  PVC  SLOT  O.OlO' 


method'"  HDLLDV  stem  auger 


PACK  '■  SAND  (30/70) 


diameter  2' 


diameter  2' 


me^hoiT'"  SPLIT-SPDGN 


seal  bentonite 


length  20' 


length  10' 


SAMPLE 

NO. 

organic 

VAPORS 

(PPM) 

S-1 

69 

S-2 

35 

S-3 

65 

S-4 

64 

S-5 

(SI) 

65 

S-6 

0 

S-7 

0 

S-8 

2.7 

S-9 

0 

S-10 

0 

total 
depth  -pc 


I-  UJ 

U  2  —  U 
ZqHZ 
u  =  u< 
a.  t-  a:  ►- 


description/remarks 
’  color,  moisture,  plasticity, 

.  SORTING,  SOIL  TYPE,  ODOR. 


VELL 

completion 


FLUSH  MOUNT 
PROTECTIVE  COVER 


3RDWN  AND  GRAY,  DAMP,  PLASTIC,  SILTY 
CLAY,  [CLi  ND  ODOR.  (SOME  ORGANICS, 
GRASS  ROOTS). 


SROVN,  DAMP,  NON-PLASTIC  SILT.  [KLT, 
NO  ODOR. 


BROWN  AND  GRAY,  DAMP,  PLASTIC,  SILTY 
CLAY.  CCLl  ND  ODOR. 


SAME  AS  ABOVE.  ND  ODOR. 


SAME  AS  ABOVE.  NO  ODOR, 


SAME  AS  ABOVE,  ND  ODOR. 


SAME  AS  ABOVE,  ND  ODOR. 


SAME  AS  ABOVE,  NO  ODOR. 

15.5'-15.7'  BROWN,  SILTY  SAND.  [SM], 
LENS,  MOIST,  NO  ODOR. 


SAME  AS  ABOVE,  ND  ODOR. 

SAME  AS  ABOVE.  MOIST.  ND  ODOR. 


CONTINUED  ON  PAGE  2  OF  2 


E-30 


LDCaTIOM  kap 


ENGINEERING-SCIENCE  WELL  LOG 


NJK3ER  IANG-1-S3-8/MV-7 1  location  site  1  -  DEEUELING  PIT 


SEE  FIGURE  3.3 

TlC  vat;dm 


CASING  TYPE  SCH.  40  PVC 


SCPCaN  type  SCH.  40  PVC 


31  AUGUST  3990 


LOCATED 


leather  80'S  -  SUNNY 


DRILLED  drilling 


Sethod'"  HDLLDV  stem  auger 


methoIT^  SPLIT-SPDDN 


GRAVEL 
PAT 


SLOT  0.030' 


(30/70) 


diameter  c' 


diameter  2' 


I  SEAL  3ENTDNITE 


length  20' 


length  30' 


<□  a:5n 
t',  2  c  >  o 


S-3I  0 


S-’.2  2.8 
(S2) 


S-33  0 


S-14  0 


S-35  0 


a  I 

X  _J>  H-  JaU 

*-  a.  a  Lj  I-  u 

c.  XL) 

u  <  u  u^u< 

a  Lfl  o;  c_  ►-  Qi  ►“ 


DESCRIPTIDN/REMARKS 
’  COLOR,  MOISTURE,  PLASTICITY,  \ 
,  sorting,  soil  TYPE,  ODOR.  / 


HOLE 

DIA. 

9.75' 

total 

depth 

32' 

VELL 

COMPLETION 

GRAY,  moist,  PLASTIC,  SILTY  CLAY.  [CL] 
SOKE  SAND,  NO  ODOR. 


gray,  vet  very  well  sorted, 

(POORLY  GRADED)  FINE-GRAINED,  SILTY 
SAND.  [SM],  NO  ODOR,  WATER 
2  24'. 


same  as  above,  VET,  NO  ODOR. 


^  I  SAME  AS  ABOVE,  VET  NO  ODOR. 


AUGERED  TO  32'  AND  INSTALLED 
WELL. 


*  samples  chosen  FDR  LABORATORY 
ANALYSES. 


ENGINEERING-SCIEINCE  WELL  LOG  page  1  or 


number  lANG-l-S3-9/KWe  LOGATiON  SITE  1  -  DEFUELIMG  PI 


bate  11  august  1990  vEathER  80'S  -  SUNNY 


located 


method‘s  HDLLDW  STEM  AUGEP 


PACK^^  SAND  (30/70) 


CASING  type  SCH.  <0  PVC 


SCREEN  TYPE  SCH,  40  PVC  SLOT  0.010' 


siaketer  2' 


diameter  2' 


rox  DRILLING 


methoIT’^  SPLIT-SPDDN 


seal  3ENTDNITE 


length  20' 


length  10' 


<  □  a:  < 

(/!  z  □  >  S: 


S-1  1 


S-2  2.3 


S-3  1.9 


S-4  1,5 


S-5  I.O 


S-6  0.5 


S-7  10 


S-8  11.4 


S-9  19 

*  (SI) 


S-10  16 


X  ij>  2  tI)Lj 

*-  2.  3  U  2  —  U 

0.  Z  U  ZqI/IZ 

U  <  Ul  UJ  — u  < 

Q  1/1  Q!  CL  I-  O'  ►- 


description/remarks 
'  color,  moisture,  plasticity,  \ 
.  SORTING  SOIL  TYPE,  ODOR.  / 


gray  and  brown,  damp,  MED.  PLAST, 
SILTY  CLAY.  [CL],  NO  ODOR,  SOKE 
ORGANICS  (GRASS  ROOTS). 


SAKE  AS  ABOVE.  NO  ODOR. 


SAME  AS  ABOVE,  NO  ODOR. 


SAKE  AS  ABOVE,  NO  ODOR. 


SAKE  AS  ABOVE,  NO  ODOR. 


BROWN  AND  GRAY,  DAKP,  SILT.  [KL], 
-  N 


brown,  damp,  very  well  sorted 

(POORLY  GRADED),  FINE-GRAINED,  SILTY 
SAND.  CSM],  NO  ODOR. 


SAME  AS  ABOVE,  MOIST,  NO  ODOR. 


SAME  AS  ABOVE,  DAMP,  NO  ODOR. 


SAME  AS  ABOVE.  NO  ODOR. 


CONTINUED  ON  PAGE  2  OF  2 


E-32 


LOCATION'  KA= 


ENGINEERING-SCIENCE  VELL  LDG 


SEE  ~  iGUSE  3.3 

ELOVATIDN 


CASING  TYPE  SCH.  <0  PVC 


SCREEN  TYPE  SCH.  40  PVC  SLOT  0.010' 


NUHBCR  IANG-1-SB-9/KW-S 

location  S 

ITE  1  -  DEFUELING  PIT 

date  n  AUGUST  1990 

vEaTHER  80'S  -  SUNNY 

LOCATED 

drilled  drilling 

ke^hdd"''^  hollow  stem  auger 

kET™  SPLIT -spoon 

PACK^""  SAND  (30/70) 

seal  2ENTON1TE 

length  20' 


length  10' 


iS 

^ 

<D  oi<'r 
to  Z  D  >  O 


< 

a  I 

u 

U  7  u 

ui=UJ< 
e.  ►-  O'  »- 


DeSCJ5IPTIDN/REKA;?KS 
color,  KOISTURE,  PLASTICITY,  \ 

sorting,  soil  type.  odor.  / 


ERDVN,  DAKP,  VERY  WELL  SORTED 
(POORLY  GRADED),  FINE-GRAINED,  SILTY 
SAND,  [SK],  NO  ODOR. 

SAKE  AS  ABOVE,  VATER  e  23',  NO  ODOR. 


SAME  AS  ABOVE,  WET,  NO  ODOR. 


brown,  wet,  moderately  SORTED 
(POORLY  GRADED),  FINE  TO  COARSE 
GRAINED,  SILTY  SAND  WITH  GRAVEL, 
CSP],  NO  ODOR. 


SAKE  AS  ABOVE,  NO  ODOR. 


AUGERED  TO  32'  AND  INSTALLED 
WELL. 


*  samples  CHOSEN  FOR  LABORATORY 

analyses. 

**  samples  chosen  FDR  DUPLICATE. 


E-33 


mnniminmiimi 


CLEVftTlCN 


CASIMo  TYP 


SC5EEM  TYP 


LJ 

Id  g<| 

1/1  z  a>  fc 


S-1  32.7 


S-2U3.4 


ENGINEERING-SCIENCE  \ 

VEIL  LDC 

1  1  or  1 

VELL 

number 

IANG-1-S3-2 

location 

SITE  1  -  DEFUEL  FIT 

DATC 

7  JULY  1990 

WEATHER 

BO'S  -  SUNNY 

WELLSITE 

GEOLOGIST 

TA3/KMP 

DRILLED 

BY 

FOX  DRILLING 

drilling 

method 

HOLLOW  STEM  AUGERS 

kethm''^  split-spoon 

GRAVEL 

PAC< 

NA 

seal  bentonite 

Di  AKcTt.^ 


DIAK£T£R 


NA 

LENGTH 

NA 

NA 

LENGTH 

NA 

^  < 

U  Ct  I 

_l  >  ►-  (/•  LJ 

c.  a  u  7  —  u 

ZU  ZQt^Z 
<  u  u  —  u  < 

K!  0:  a.  I-  q;  )- 


DCSCSIPTiONVREKARKS 
/CDLDR,  MOISTURE,  PLASTICITY,  \ 
k  SORTING  SOIL  TYPE,  ODOR.  ^ 


WELL 

completion 


39DVN  A.VD  GREV,  DAMP,  PLASTIC,  VERY 
WELL  SORTED  (POORLY  GRADED),  SILTY 
CLAY. 

(CL),  NO  ODOR 


SAME  AS  ABOVE 


S-3  75 


SAME  AS  ABOVE 


S-A  53 


SAME  AS  ABOVE 


S-5  A5 


SAME  AS  ABOVE,  HYDROCARBON  ODOR 
(H-C) 


S-6  208 


S-7  6A4 


S-SQ409 


3R0VN  AND  G.?LY,  DA^P,  NDMPLASTIC,  V'lLL  SOSTED,  SILT 
(H-C)  DDD^,  INTERBEDS  OT  DAW?.  FINE  GRAINED  SILTY  SAND. 


BROWN  AND  GREY,  NDNPLASTIC,  WELL 
SORTED,  FINE  GRAINED,  SILTY  SAND. 
(H-C)  ODOR 

SAME  AS  ABOVE 


S-9  3410 


SAME  AS  ABOVE 


S-10  3811 


SAME  AS  ABOVE 


abandoned  soring  as  per  hazwrap  request. 

0830  1  AUG  1890  T.  BENSON 


LDCA71C!s  KaP 

SEE  s;te  plan 


I  elevation 


CASING  TYPE  SCH  40  PVC 


5  8.5 


1/1  a 


engineering-science  \ 

^'ELL  LDC 

- 1 - 

1  PAGE  £  or  2 

VELL 

number 

31/MV-l 

LOCATION 

IDVA  anG  UST  ass. 

DATE 

52-)E-90 

VEATHER 

CLOUDY,  30'S 

L'ELLSITE 

GEOLOGIST 

K.  PALDM30 

DRILLED 

BY 

FOX  DRILLING 

drilling 

method 

6.25-  ID  KDLLOV  STE.M  AU5ST 

method"'^  2’  SPLIT -SPOON 

G^AVCL 

PAC< 

£0-40  SILICA  SA 

^  J 

Zt  AL  ^  ^  T  ^  T  ^ 

- - 1 

length  10.3' 


5- 


DCSCCIPTICN/REKAPXS 
'  COLOR,  MOISTURE,  plasticity,  \ 
SORTING,  SOIL  type.  odor.  ) 


sen  moist  gray  clay. 


VET,  DARK  GRAY  .'"IN'E  TO  MEDIUM 
SAND  <60-70X  QUARTZ  SAND) 


VEI.L 

completion 


j  _ 

I 


APPENDIX  F 


HYDRAULIC  CONDUCnVTTY  TEST  RESULTS 


3»llDPC/7fib-W# 


F-1 


HVORSLEV’S  METHOD  FOR  K 

PRO.lirnT  I  n'h ATIONJ 

WELL  NUK/iRFR  (-.■•^3  ELEVATION _ 

-DD-<^0  _  ■ 


STATIC  HEAD  -  "  - 

PIPE  RADIUS  (r) 

BORE  HOLE  ' 

RADIUS  (R) 

SATURATED  SCREEN 
LENGTH  (L) 


TIME  V/ATER  RECOVERY  TO 

DEPTH  static 

(WIN)  (rr)  ±  (WATER  depth-stat)  i  ho 


static 


00 


l.i>7 

(Ho) 

!  .'2.  Z 

■  (h) 

HYDRAULIC  CONDUCTIVITY 


r  S  •  i  i 


is 


•n 


-  Qs  ut  .  y 


K”  •  C  3  FT/MIN  K=»  >5 1  •  f.  <5,  PT/DAY  K=  M  >;  I  O  CM/SEC 


Ho.  0.3 


!■■■ 

Im 

■■■I 

lui 
Im 
Ini 
llii 
III 

ujlllllllllllllllliliiiiiiiiiiliiiiil 


r;  =  0'- 


TT  "L-  .time  (minutes)  .;; 

-2  V 


HVORSLEV'S  METHOD  FOR  K 


PROJECT  — /u'-J r 

WELL  NUMBER 

DATE  3  h-x!  ^  a _ 


-J  u 


STATIC 

I 

1 

-C 

_o 

t 

t=0 

ft*. 

T.-.TJ 

•.V.'  .1 
•.V.V4 

■1 

L!” 

/::A 

.'.V.M 

.v;.J 

B 

.  DATUM 

STATIC  HEAD 

PIPE  RADIUS  (r) 

BORE  HOLE  "  ■ ' 

RADIUS  (R) 

SATURATED  SCREEN 
LENGTH  (L) 


HYDRAULIC  CONDUCTIVITY; 

K=fAn(L/Rj 

2LTo 


K= 


-0''!  FT/MIN 


LOCATION  -  Dajruci.i.^.^<r  3,- 

ELEVATiON _ 


TIME 

(win) 

water 

DEPTH 

(TT) 

RECOVERY  TO 

static 

±  (water  depth -STAT) 

h 

Ho 

STATIC 

-•  ■  V 

— 

00 

/ .  7  (t^o) 

1.00 

’  *  ^ 

.  7^  (h) 

'■  .c‘! 

•.  E  (h) 

■  -i  S- 

*“■  1  ^ 

(h) 

■  .;■•/ 

.  : 

(h) 

. . 

•'  .J .  :  c 

(h) 

'  ^ 

. 

'  “  ..  -  ' 

:  (h) 

'  7 

.  - 

.  C-  (h) 

•  :  7 

•  •  V 

C-  (h) 

•s:  S' 

HB 

.  •;  (h) 

•i  V 

♦'  • '  **  -t- 

•  ,■  V  (h) 

'.'J  '< 

(h) 

.  r  c 

.  •  1  (h) 

'6'  / 

■  -  F 

(h) 

u 

K-  a  V  FT/DAY  )<=  /.f  7  ;0  ^  CM/SEC 


F-3 


TIME  (MINUTES) 


HVORSLEV’S  METHOD  FOR  K 


PROJECT 


LOCATION 


J  /  r£  / 


WELL  NUMBER  __£LiLLCl_0 
DATE  _ 


-J  u 


DATUM 


STATIC  HEAD 

PIPE  RADIUS  (r) 

BORE  HOLE  .  ‘  - 

RADIUS  (R) 

SATURATED  SCREEN 
LENGTH  (L) 

HYDRAULIC  CONDUCTIVITY: 


FT/MIN  K=  •??•*/  FT/DAY  /.^Vv/c:  '^CM/SEC 


t^iU4 


HVORSLEVS 

METHOD  FOR  K 

pRn.irr.T 

LOCATION  _ 

£,ri  1  - 

WFI  1  NUMRFR  _  /iiv-? 

ELEVATION  _ 

HATF 

-J  U 

TIME  WATER 

depth 

(MIN)  (n) 

RECOVERY  TO 

static 

±  (WATER  DEPTH-STAT) 

_  DATUM 


static  head  r 

PIPE  RADIUS  (f)  -■  U  ^ 

BORE  HOLE  ' ^ 

RADIUS  (R) 

SATURATED  SCREEN.  4  -J 
LENGTH  (L) 

HYDRAULIC  CONDUCTIVITY: 
K=rhn 


FT/MIN  Kg  .31  <  /"  g  FT/DAY 


Ho.  0.3 


1 

i 

I 

I 


SUSS 

liiBS 


.time  (minutes), 

F-S  ■  •  ■  ■ 


HVORSLEV’S  METHOD  1 

pRo.jFr.T  Anr,  kcrCATlON 

FOR  1 

1  'f, 

K 

■'  O  pT •->  t  h  / 

WELL  NUMBER  A-y-?  0  ELEVATION 

TIME  water  recovery  TO 
DEPTH  STATIC  _ 


^1 


static 


STATIC  HEAD  ~  ' 

PIPE  RADIUS  (r)  .  • 

BORE  HOLE  *  V'" 

RADIUS  (R) 

SATURATED  SCREEN 
LENGTH  (L) 

HYDRAULIC  CONDUCTIVITY: 


(MIN)  (FT) 


static 


±  (water  DEPTH-STAT)  Ho 


.  ?  7  (Ho) 


CM/SEC 


less 


llli 


TIME  (MINUTES) 


HVORSLEVS  METHOD  FOR  K 


PROJECT  _ 


WELL  NUMBER. 
DATE 


LOCATION. 

■)  ELEVATION 


J  U 


777X 


static 


1=0 


AVVl 

.•J  . 


-H 


DATUM 


static  head 

PIPE  RADIUS  (r)  -^^53 

BORE  HOLE  ‘  A? 

RADIUS  (R) 

SATURATED  SCREEN  .XA— 
LENGTH  (L) 

HYDRAULIC  CONDUCTIVITY: 

K^r^InfL/RV 

2LTo 


K=, 


?(T)(.rO 
'  ^  "'3  rr/MiN 


TIME 

(MIN) 

water 

DEPTH 

(n) 

RECOVERY  TO 

static 

±  (water  DEPTH-STAT) 

h 

Ho 

STATIC 

17L.')0 

— 

00 

.  S  <?  (Ho) 

1.00 

•  i 

•  5  t/  (h) 

. 

•  /  7 

MS’  (t^) 

•  :  1 

•  iC 

-  *  -  c“ 

-iPi  (H) 

•  ^  ^ 

•IS 

x3.n^ 

■  OZ  (h)  ■ 

.OA 

■  it 

(h) 

— 

(h) 

(h) 

(h) 

(h) 

(h) 

(h) 

(h) 

(h) 

K«  Ft/DaY  K=  CM/SEC 


TIME  (MINUTES) 


F-7 


HVORSLEV’S  METHOD  FOR  K 


PROJECi  A /•  X 

Vv'E L L  NUMBER  •’ ) 

DATE  = _ 


r 

•77/ 

//. 

STATIC 

J_ 

_C 

a. 

t 

- 

- 

1=0 

r.v.v 

■>  ' 

■  J 

-.1 

« 

J 

IS  _ 

— r 

-j 

nATlIU 

static  head 


PIPE  RADIUS  (f)  •  - 

BORE  HOLE  ■..'■m 

RADIUS  (R) 

SATURATED  SCREEN 
LENGTH  (L) 


HYDRAULIC  CONDUCTIVITY: 

K=i3ln£LZS] 

2LTo 


LOCATION  -  AS-, 

E  L  E  VAT !  0  N _ 


Tll/E 

(u;n) 

water 

DEPTH 

(rr) 

RECOVERY  TO 

static 

±  (water  DEPTH-STAT) 

S  lAi  IC 

-*  • 

1B9 

00 

:!7-  -- 

i.-H  (Ho) 

1.00  1 

•  c  ‘ 

'  (N) 

HE9 

.  . 

F  -V  • 

•  T  ^  (h) 

IB9 

T.-iT. 

.  .in-  (h) 

•  1 

2i.. 

•  in  (h) 

.  1  2, 

1  ^  '  o 

-  r  (N) 

.  f .  U 

*  1:. 

2  t  ••  ST 

•  (^'•) 

■  c  A 

S. 

.  •;  (h) 

,  r  ^ 

t  •'7' ' 

■;  Z 

•  •  :  (h) 

-  d 

Zb. 

.  c-  ,•  (h) 

*  .* > 

A-2 

:rcr  ic- 

(h) 

(h) 

(h) 

(N) 

K=,_AfW£_  FT/MIN  K=  sy 


nr/DAY 


)<= 


-3 


CW/SEC 


Oft  KM 


TIME  (MINUTES) 


i«rtKM 


TIME  (MINUTES) 


HVORSLEV’S  ME  I  HOD  FOR  K 


PROJEC;  —  g.---x  A‘J1 _ 

' ELL  i\' U M B E R  r-^-^  R  --  ^ 


LOCATION  _ 
ELEVATION 


water  recovery  to 
depth  stahc 

±  (water  DEPTH-STAT)  I  Ho 


STATIC  HEAD  • 

PIPE  RADIUS  (r)  •  JS: 

BORE  HOLE  iJlL 

RADIUS  LR) 

SATURATED  SCREEN  O 

LENGTH  (L) 

HYDRAULIC  CONDUCTIVITY; 


o 

x 

0 

1.00 

/  •  i  c.  (h)  I 

•Ai 

(h)  1 

.  V  (h)  1 

(H) 

1 

(h) 

1 

2(5-;c.>o 


K=  .CHS  FT/UIN  K=  /3-52  FT/DAY  K= 


Ho  0.3 


im 


TIME  (MINUTES) 


HVORSLEV'S  METHOD  FOR  1< 


PROJECT 

WELL  NUMBER  - 

DATE  s/---/?c _ 


_l  L 


, 

STATIC  HEAD 

static 

.. 

PIPE  RADIUS  (r)  'T'- 

O 

EORE  HOLE 

RADIUS  (R) 

t 

SATllRATrC  SCRFFM  T-  T 

LENGTH  (L) 

t=0 

HYDRAULIC  CONDUCTMTY; 

.V.-.J 

V»H 

V.VM 

K=r2|na/R') 

2LTo 

.v.*.-4 

.•rh’.y 'C  oV.-i  -'v 

nATlJU 

K= 

LOCATION  A 

elevation _ 


Tll/E 

(WIN) 

»VATER 

DEPTH 

(n) 

RECOVERY  TO 

static 

X  (water  depth -STAT) 

h 

Ho 

STATIC 

j  r  ,  c.Ci. 

— 

00 

cS 

> !  f~  (Ho) 

i.OO 

.  c 

V  ■■  .s;; 

(h) 

■'J9 

S.  ^ 

•  /  (0 

.  •-/  y 

.  r; 

(0 

•  3  ^ 

♦ 

(h) 

-13 

^r.-Tv 

.  C'^) 

•>::U 

>  r  ,  *• 

.  V  (h) 

.03 

(h) 

(h) 

(h) 

(h) 

(h) 

(h) 

(h) 

k=__jl2£2_  ft/min 


*<r__££lli_  FT/DAY  K=  !  •  ^2  v  iCcM/SEC 


I 


I 


muM 


•U 


HVORSLEV'S  METHOD  FOR  K 


PROJECT  - 

WELL  NUMBER  ~  ^ 

DATE 


-J 


r 

STATIC 

J- 

4 

i 

O 

X 

t=^ 

r??.* 

ciT. 

— 

.r  n  - 
J 

vXvi 

V.V.l 

_ 

i 

_j 

DATUM 


STATIC  HEAD  aj 

PIPE  RADIUS  (r) 

BORE  HOLE 
RADIUS  (R) 

SATURATED  SCREEN 
LENGTH  (L) 


HYDRAULIC  CONDUCTIVITY; 

K=f^Wl  /RT 
2LTo 


K= 


1  , 

/.o^tV'U  (°-V -Mp 
3(>..-X.O 


LOCATION  :Nrs  ^  ,cO.:- 

ELEVATION _ 


WATER 

depth 

(rr) 

RECOVERY  TO 

static 

i  (water  DEPTH-STAT) 

h 

Ho 

static 

^£.“5 

— 

00 

J7. ;?( 

.'.'tS  (Ho) 

1.00 

■TV 

ii.vj 

•  'ri'  (0 

..IC 

.<-1 

(0 

'35 

•  *  c 

■~u 

■  r  (^) 

t  < 

-P-) 
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HVORSLEVS  METHOD  FOR  K 

PRD.JFTT  laCATION _ 

WELL  NUK/iRFR  Tv-.--  0  ELEVATION _ 


static  head 


TIME  WATER  recovery  TO 

DEPTH  STATIC 

(WIN)  (FT)  ±  (WATER  DEPTH-STAT) 


STATIC 


STATIC 


PIPE  RADIUS  (r)  :  o 

BORE  HOLE  -.diJ 
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SATURATED  SCREEN  .3:3 
LENGTH  (L) 


7W  (h)  I 
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APPENDIX  G 
SURVEYOR  RESULTS 
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G-1 


(3 

E)£V. 
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APPENDIX  H 

ANALYTICAL  RESULTS  SUMMARY  TABLES 


391DPC/7«b-5«# 


H-1 


TPH  SEMI -VOLATILES 


VOLATILES 


lANG  SITE  1  WATER  SAMPLES 


Client's  ID; 

Date  Sampled: 

Lab  ID: 

Matnjs: 

Associated  Samples: 


IANG-1 

MW-Z 

15-Aug-90 

2169-08 
Uate 
,  TB-5 
FB-2(D1UF) 


lANG-1 
HU- 5 

15-AU9-90 

2169-02 
Water 
,  TB-5 
FB-2{DIUF) 


IANG-1 

MU-6 

15 -Aug-90 

2169-03 

Water 

TB-5 

FB-2(DIUF) 


Volatile  Organics  (ug/l) 

Date  Analyzed: 

Benzene 
Etnyl  Benzene 
T  0 1  uene 
Xy  enes 

Shlorobenzene 
,2  D] chlorobenzene 
,3  Dicnlorobenzene 
,4  Di chlorobenzene 


28-Aug-90 


28-AU9-90 


25 -Aug -90 


Miscellaneous  Parameters 

Date  Analyzed:  27-Aug-90 

TPH  (mg/l)  1  U 


27-Aug-90 


27-Aug-90 

1  U 


Footnotes 


J--the  value  reoorted  is  an  estim 
U--the  compound  was  analyzed  for, 
R--0ata  IS  unusable. 


mated  concentration. 
,  but  not  detected. 


lANG  SITE  1  WATER  SAMPLES 


SEHI-VOLATILES  VOLATILES 


Client's  10: 


Date  Sampled: 

Lab  ID: 

Matn?;:  ^  . 
Associated  Samples; 


IANG-1 
MU- 7 

15  Aug-90 

2169-10 

Uate 

TB-j 

FB-2(0IUf) 


IAWG-1 

HU-i 

15-Aug-90 

2169-05 

Water 

TB-5 

FB-2<01UF) 


IANG-1 

oefuelTmg 

IS-Aug-io 


2169-01 

Wate 

TB-^ 

FB-2(DIUF) 


Volatile  Organics  (ug/l) 

Date  Analyzed; 

Benzene 
Ethyl  Benzene 
Toluene 
Xylenes 
Chlorobenzene 

1.2  Di chlorobenzene 

1.3  0i chlorobenzene 

1.4  Di chlorobenzene 


26-Aug-90 


25-Aug-90 


28-Aug-90 


Footnotes; 


J--the  value  reported  is 
y--ihe  compound  was  anal' 
R--Data  is  unusable. 


:  an  estimated  concentration, 
yzed  for,  but  not  detected. 


lAWG  SITES  1  AMO  2  SOIL  DUPLICATE  SAMPLES  VOLATILES  SEMI - VOLAI 1 LtS  IPH  RADIOLOGICAL  PARAMETERS 

:ss»»s*asas*s=sx»*x«*saassssrssss5as»«*ssssarss*essasasas»«*sa*s»a«*er*»ssss*s«»ss=s*ss*«=ssts»**«»scs«»*»ss«*s»*sss*s*»s»e8=: 

Client's  ID:  U^G-j  lA.G-}  lAVG-l  IA«-}  lAVC-J  lAWG;^ 

MW-6-S2  My-6-SZ-O  MU-6-BR2  MU-6-BR2-5 

Date  Samoled;  TO-AiiO-VO  Tu-Aim-PO  10*Aljc-9u  TO-Auc*90  ' 


Date  Sample:^: 

Lab  ID: 

Matrix: 

SXSBXS=SS«S3XSSS=SSSSS«SSSS 

Volatile  Orsanics  (us/i^S) 

Date  Analyzed: 

Benzene 
Ethyl  Benzene 
Toluene 
Xylenes 
Cnlorobenzene 

1.2  Di chlorobenzene 

1.3  Dl chlorobenzene 

1.4  Dichlorobenzene 


W-6-sl-p  MU-6-|r2  MU-6-BrI-D  iV'®‘^^o!i 

5-A^;g5  IO-Aus-98  IO-Aus-98  12-Au|.|§ 


Soil  Soil  Soil 

aaaasaaaaaaaaaaxaaaaaaaaaaaaaaaaacaaaaasaaaa 


Soil  Soil  ^  Soil 


21-AOS-90 


20-AUS-90 


21-Aus*9I 


21-Aug-90 


Semi -Volatile  Organics  (ug/hg) 

Date  Analyzed: 

N  Witroso-D inethyl  amine 
Phengl 

bis(2-Chloroethyl)ether 

Z-Chloro^enol 

1 . 3 ■ P 1 ch 1 orobenzene 


24 -Aug -90 


1 ,4-b jchlorobenzene 
Mcohol 

1 , 2  -  0 1  ch I orobenzene 

t-Methylphenpl 

p$(2-ehToroisopropy 


ti$(2-eh\oroisopropyl)Ether 

4-Mtthylphenol 

K- N I  trpso-D  1  •  n- Propyl  ami  r*e 

Mexach I oroe thane 

Nitrobenzene 

Isophorope 

2-Nitrophenel 

2. 4 - Dimethyl  phenol 
&'B(E:Ghtoroethoxy)ine  thane 

2.4- Olchlocophenol 

^t?!21fr?chCobenz.n. 

i'teftftoline. 

Kexachlorgbutadiene 

1- Chloro-J-MethylDhenol 

2- Methylnaphthaiene 
Hexachlerocyelopentadiene 
J.^.p-Iciehlorolhenol 

*<  5 1  chi  or  o»  end 
2-CI)leronaphthaiene 
2- Hit  roam  line 
Oiatcthylphthalate 

iccnaphthylcna 
,6-DinitroToluene 
•Nitroaniltne 

«|ff^enol 

tbfnzoturah 

-Nitcophtnol 

,4'Dtnuroto(uen€ 

luorcne 

JS^^^^gS^5Sit^?h«,yl.th.r 

4-NitroaniTi6e 


rop^en^l  -phei 
•chlbrobcnzenf 
tachiormtnoi 
nanthrtnt 


Anthrfctnt 

Di*n‘iutyrphth«l« 

Fluoranthene 


futyl  benzyl  phthal  ate 


?s7i???hylh,, 


Di-n-octylphthtlate 
lanzoi b j  M  Uorant  hene 
Icnzoix) Fluoranthene 

»|l:?;rSd,Pyr.n 

i benz ( a. njAnthraeene 
lenzoi  9 ,  h ,  1  jPeryl  ene 


FIboranthene 

Fluoranthene 


)Phthalate 


24-AUS-90 


24 -Aug -90 


24 -Aug -90 


Miscellaneous  Parameters 
Date  Analyzed: 

TPM  (mg/fcg) 


27-Aug-90 

11  U 


27-AU9-90 

11  U 


27-Aug-90 
11  U 


31-Aug-90 
11  U 


Radiological  Para 

Date  Analyzed: 

Gross  Alpha 
Grogs  1(1} 


stars  (pCI/9) 


0.51e/-0y  8 


^®3!?the*value  rmrted  Is  an  estimated  concentration.  This  Is  used  iMien  the  compound 
U--the  conpounff  MSS  analyzed  lor,  but  net  detected. 


detected  at  an  amount  lets  than  the 
reporting  limit. 
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vslue  reported  f»  »n  .e*t  t muted  co«entr*Mot 
cotrpouix^as  DoalyitKi  tO**,  but  not  detected. 


lANC  SHE  1  SOIL  SAMPLES  SEMI -VOLATILES  VOLATILES  TPH  RAOIOLOCICAL  PARAMETERS 


TUceU«n«out  Parameters 
Oate  Analjried:  27-AUC-90  27-AOO-90  27-AUe-90 

TPH  (mgAs)  10  U  ..  11  U  100 


Footnotes;  ,  »  j  ,  .  . 

J--the  value  rmrted  fa  an  estfmated  concentration. 
U--the  coirptHrrf^as  analyzed  for,  but  not  detected; 


10: 


Date  Sairpled: 


lAUG  SUe  I  SOIL  SAMPLES  SEM 

iAKc-1  Famg-’i 


MU-i-s( 

10-A'JG-90 


Lab  ID:  2136-0? 

Matrix:  ^  ,  Soil 

Associated  Sanples:  TE-4 

R6  *  S 

^ . . . ) 


Volatile  Organics  (ug/ks) 

Date  Analyted:  21 -AUG-90 

Bepiene  1 

Ethyl  Beniene  p 

T  0 1 uene  7 

Xyi enes  5 

Chlorobenzene  > 

1.2  Di chlorobenzene  S 

1 .3  0) chlorobenzene  5 

1.4  Di chlorobenzene  3 


IAMG-1 

HW-I-S^ 

10- AUG-90 

2136-08 
Soil 
TB-4 
R6*  6 

FB-l(OIUF) 


21 -AUG-90 


SEMI -volatiles  Volatiles 

1=SSSSS%SS=SS3SSS3XS=«E«SCSSSS1 

IAMG-1 


hw-7-s^ 

II-AUG-90 

2136-10 
Set  I 

^FB-l(D^UF) 


TPH  I 

CSSSS^SSSSS: 

UWC-1 

njr.h 

II-AUG-90 

2136-11 
$01  I 
TB-4 
R6-6 

FB-KDIUF) 


RAOIOLOCI 

:«3SSSSKXS 


CAL  parameters 

B3SSSX3V3SX3SS 


21  •AUG-90 


21-AUG-90 


Semi-Volatile  Orsanics  (ug/ks) 

Date  Analyzed:  ■  24-AUG-90 

W-h'i  troso-OimethylBniine  280 

Phenol  .  j5Q 

bis(2-Chlproethyl)ether  joO 

2-Chlprophenol  5S0 

1 .3- Oichlorobenzene  380 

1 .4- D|chlorobenzene  380 


1,2-Di chlorobenzene 
2: He thy I phenol 

K-Mi trpso-Oi -n- Propyl  ami n 
Hexachloroethane 
Kiirobenzene 
Isophorone 


|;^J5^SKS?fi*ienol 

pls(2;CtiIoreethsxy)methan 
2,4-Oiehloro^enol 
Benzoic  Acicf 
1 » 2,4 -T rich lorobeniene 
Kiphthilene, . 

4-ch(p.-oafti  1  me. 

Hexachl orobut ac 1 ene 

Hexachl orocye ( opent  ad  i  ene 

2,4,p*TrieMorophenor 

?i5/?*lP'«nlorobheno( 

2 • Col orentph  t  ha\ ene 
ItMitroaniiine 


Acenaphthylene 

2,o:0initceto(uene 

3-MitroaniIme 

Acenaphthene 

2,4-Oinitrophenol 

Sioenzofuran 


Sloenzofurah 
-Mitropnenol 
2,4-Dlnitrotoluene 
F  luorene, 
pietnylphthslate 
4-CI)toropheriyl-phenylethe 
4-Sitroaniline 
4,6;I)mjtro-2-Melhylpheno 
h-Ni trosodipnenylamihe 
A-Bremphenyt-pnenylether 
Hexachlorobenzene 
Pentachloro^cnol 
Phenanihrene 
Arithraeene 
Oi-n-Sutylphthalate 
Fluorantnene 
Pyrene 

Butylbenzylphihslate 

|enio(a)Arithracene,. 

3,3'-CichloroDcnzidine 

Chrysene 

bisl2-Ethylhexyl)Phthalat 
Di-n-octylphthalate 
Benzol b) F 1 Uorant  pene 
|enzo( x; F I uoranthene 

fMq;!:?d)Pyrene 

8ibenz(a.h>An:hratene 
enzo(j,h,i)PeryTene 


lAKC  SITE  1  SOIL  SAMPLES 

XXXXXXXXXXXXXXXXXXXXXXSBXXXXXBXSXXXKBX 

MU-6-S1 


24-AUG-90 


24-AUG-90 


24 -AUG -90 


Date  Sampled: 

Lab  ID: 
Matrix: 


10-AUC-90 


■***'.»xxxxxx»xxxxxxxx*xxx,*,.,„,5  5.„,,,, 

lAHCjl  lAVG-1 


lO-AUC-90 

2136-0? 

Soil 


II-AUG-90 


XXXXXXXBXXBXXBBBXXkXX 

lANC-1 


II-AUG-90 


Miscellaneous  Parameter! 

Date  Analyzed:  27-AUC-90  27-AUG-90 

TPM  (mg/kg)  11  u  ,, 


27- AUG- 90 


27-AUG-90 


rn  I  I  U  it  n  it  ,1 


Footnotes: 

M''iC£  FMorted  is  an  estimated  ccncentrat ion. 

u--the  conpoina  vat  analyzed  lor,  but  not  detected. 


lANC  SITE  1  SOIL  SAMPLES  SEMI -VOLATILES 

=  sa=s=»*«»**»*sxxa»aa*r»»a»«**asxsa*«sBsa«=*=r3Xsas=*=s=**s»**«*ea**s*s*=*s»***=»*************************  * 


SAMPLE 

10: 

Date  Sampled: 


IAHG-1 

IO-AUG-90 

2136-07 

?gu 

-  .  RB-5 


10-AUG-90 


lANG-1 

«w5?:|< 

11-AUG-90 


n-AUC-90 


Lab  ID:  2136-07  2136-08  2136-jO  213|-|| 

Matn?:  .  .  ,  Igi)  fgj)  |g’>  fgli 

Associated  Samples:  f|-i  T|-^  f|-^  TB  ^ 

FB-uoiuF)  . t!iU?Iy=Lxa=====-. 


Volatile  Organics  (ug/kg) 

Date  Analyzed:  21-AUG-90 

Benzene  1 

Ethyl  Benzene  2 

Toluene  2 

Xylenes  5 

ChlopoDenzene  2 

1.2  0i chlorobenzene  5 

1.3  0) chlorobenzene  5 

1.4  Di chlorobenzene  3 


21-AUG-90 


21-ALIC-90 


21-AUG-90 


Semi-Volatile  Organics  (ug/kg) 

Date  Analyzed:  •  24-AUG-90 

N-Nitpso-Dimethylamine  3|0 

&^|(S-Chloroethyl)ether  ||q 

z-Chlorophenol  390 

l,?*0)cp)orobenzene  3|0 

1 ,4-Oichlorobenzene  390 


i ,  2-D.1  ch  I  orobenzene 
2;MethylphenoT  . 

H-Kitrgso-0i-n-Propylamin 
Nexach I oroe  t  hane 
Nitrpbenzene 
fsopfiorone  , 

1- K'itrophengl. 

2. 4- 0 imethy (phenol 
Bis{2;Ch(oroethoxy)meth8n 

2.4- Dich(ocophenol 

1*S??^frtcliforobenzene 

H exaeh I orpbut ad i ene 
4-Chlprp-3-Methylphenol 

2- MethyTnaphth8iene 


S'CoIoron^c^chaiene 
2:Nitroanuin« 
Dlmetnyrmthslate 
icenapnthytene 
2,6*0ini tC9To(uene 

3- Nitrp8nuin« 
Acenapn;hene. 
2*4-0mitrophenol 
pibrnzofuran 

4- N)trephenol. 
2x4-Dinitrotoluene 

4,6:Dinirrp-2-MethyJp#teno 
N  -  N 1 1  rosM  I  pheriy  I  Ml  j  ne, 
4-Brompphenyi-phenylether 
H  exach I orobenzene 
Pentachlorophenol 
Phenanthrene 

6?JR^85?5tphth.i.te 

Fluoranthene 

ButyrSenzylphthalate 

BeniotaJAnthracene^, 

3,3' -Oichlorobeniidine 

£ls)fi-Ethylhexy|  }Phthalat 
Di-n-octyjpnthalate 
|enzo(b)F(boranthene 
ienzo(k}Fiuoranthene 


stefij 

Benzo(g,h,  1  JPerylen 


}Phthalat 

ate 

hene 

hene 


24 -AUG -90 


24-AUG-90 


ji- 

21P0  .1) 


24 -AUG -90 


lANG  SITE  1  SOIL  SAMPLES 

SAMPLE  lAKGil  UNG-1 

'■■■  «.n;i(  „n-ii 

t88S88«S8X8ZXSSXSS8 

IANG-1 

SSSSSXS8S8SXSS88B8XBSS 

lANG-T 

MU-?-f!^ 

Date  Sampled: 

10-AUG-90 

10- AUG-90 

11 -AUG-90 

11 -AUG-90 

Lab  ID: 

Matrix: 

2136-11 

Soil 

Miscellaneous  Parametert 
Date  Analyzed: 

27-AUG-90 

27-AUG-90 

27-AUG-90 

27-AUG-90 

TPH  (mg/kg) 

11  U 

t«aex8 

11  u 

13  U 

Footnotes: 


J--the  value  reported  is  an  estimated  concentration. 
U--the  conpound  was  analyzed  tor,  but  not  detected. 


lAMG  SITE  1  SOIL  SAMPLES 


SAMPLE 

10: 

Date  Sainpled; 

Lab  ID: 

Matn«: 

Associated  Sainptes: 

3SSS«SSSSSZ3«8SSBSSSS 


7-AUG-90 

2125-0? 

Soil 

TB-] 

RB-1 


Volatile  Organics  (ug/kg) 

Date  Analyzed:  17-AUG-90 

Benzene  }S0 

Ethyl  Benzene  17000 

Toluene  IJogi) 

Xylenes  SbQOJ 

Chlorobenzene  76  i 

Otcfiloro^nzene  1500 

1  i  Oichlorobenzene  1500 

\\l,  Oichlorobenzene  IlOO 


lAMG-1 

8-AUG-90 

2125-01 

Soil 

TB-3 

RB-i 


SEMI -VOLATILES 


1 


VOLATILES  TPH  RADIOLOGICAL  PARAMETERS 


IANC-1  IANG-1 


8-AUG-90 

2125-0? 

Soil 

TB-3 

RB-4 


17- AUG- 90 


20-AUG-90 


9-AUG-90 


9-AUG-90 


2136-05  2136-06 

Soil  Sou 

tb-4  tb-4 

RB-5  RB-S 

FB-KDIUF)  FB-KDIUF) 


21 -AUG-90 


21 -AUG-90 


Seini-Volatile  Organics  (ug/kg) 
Date  Analyzed:  13-AUG-90 

H-Kitpso-Dimethylamine  340 


cfianzene 

N-Hitrpso-Di-n-Propylaniin 
Hexachloroethane 
Ni trobenzene 


Imethan 


iienzoic  6cid 

• .  2-  A.*  Tr  I  ch  1  orobenzene 

Naphthalene,, 

<-Cnloreani line. 

Hexachlergbutadiene 

A-Chlprp-j-Metnylpihenol 

2-Hethylnspnthatene  . 


4-Chlpro-3-Mi 

2-Methyrnaph 

^•Chloronaoh 


xtopentadi«r>e 
oro  phenol 
oro>nenol 


3'Nitroanuine 

Acenaphthene 

2.4*0initrophenol 

Oibenzofurah. 

3;2;JTO?iluene 

fluorene  .  . 


phenyl ethe 


'>,6;Dinitro-2-Hethylpheno 

NiNitros^iphenylaAihe 

A - B romppfieny I - pheny I e ther 

Ilexacht  orobenzene 

Pent  ach.l  oropheno  I 

Phenanthrene 

Anthracene  . 

Oi-n-Butylphthalate 

Fluoranthene 

Pyrene 

Outyl^nzylphthalate 

1;pi?|Kradin. 

6?sTI-Ethylhexyl)Phth8lat 
Oi-n-oetyjphthSlate 
Benzo(b)F|[jorantfiene 
Benzol klFluoranthene 
Benzoiejhrrene 


^  ZO 


21 -AUG-90 


13-AUG-90 


24-AUG-90 


24 -AUG -90 


lANG  SITE  1  SOIL  SAMPLES 

3S  =  BBCSCSSSSX«SSSS&SXS«Kei«WXXXCB3«XS 

SAMPLE  IANG;1 


Date  Sampled: 

Lab  ID: 
Matrix; 


7-AUG-90 


■SBSXBKSSXSXBXBSa 

IANG-1 


8-AUG-90 


■■BSBSKBS8SSBXKKBBXS 


212S-QJ 

Soil 


IANG-1 

8-AUC-90 


BSB8SKSXSSSSSS 

IAHG-1 

9-AUC-90 


KS8SSXSSS8SSSSSS8 

IANG-1 

9-AUG-90 


Miscellaneous  Parameters 

Date  Analyzed:  27-AUG-90 


27-AUG-90 


TPH  (mg/kg)  1600  780 

a88a88Sa8888«8S88888«88888^»»»»»**»»»*««»»»««««««g««88ga«»»»^«^,w^gg 


27-AUG-90 

3100 


27- AUG- 90 


27-AUG-90 


20  12  u 

■888X888X88838888888888X88888X88 


Footnotes; 

II  ‘id  ryorted  is  an  estimated  concentration. 

U--the  compouncT  was  analyzed  for.  but  not  detected. 


SSSSSSSSS: 

SAMPLE 

ID: 


lANG  SITE  1  SOIL  SAMPLES  SEMI -VOLATILES  VOLATILES 

*a«assa««**«*»*»«a8«»*«»ss*«s»**«»sa**«a*a*«**»«*»»**«****«*««««»*«»*»»«»*«*»*»****«»******»*****“JJf*f-** 

iAWC-1 

SB  " 

MW- 


SB 


H5sl 


SB 


I  MU_  I 


HJ 


mi 


HW 


n-M 


Date  Sampled: 

31-JUL-90 

31-JUL-90 

Lab  ID: 

Matru*.  ^  , 

Assoetaied  Samples 

2091-0) 

Soil 

:  TB- j 

RB-1 

2091-0? 

Soil 

1B-) 

RB-1 

Volatile  Organics 

(ug/kg) 

Date  Analyzed: 

13-AUG-90 

9-AUC-90 

6-AUC-90 

6-AUC-90 

7-AUG-90 

2125-05 

2125-06 

Soil 

2125-09 
Soi  j 

TB- j 

rS-i 

R3-1 

R6-1 

17-AUG-90 

17-AUG-90 

17-AUG-90 

Benzene 
Ptnyl  Benzene 
Toluene 
Xy  enes 
Chlorobenzene 
IjE  Di chlorobenzene 
1,3  Dichlorobenzene 
i,»  Dichloroaenzenc 


senii-Voletile  Orsanics  (ug/kg) 

Date  Analyzed:  3-AUC-90 

K-Nit joso-Dimethylamine 

bi|(?-Chloroethy I  Tether 
2-Chlorophenol 

1.3- 0i chlorobenzene 

1 .4- D jchloroDonzene 
Benzvl  Alcohol 
1 ,2-0 1  chlorobenzene 

lis(i-ehPoro?sopropyl  )Eth 

i'2ft%1g^D'?“:lpropyla:hin 

Hcxachloroethane 
Mtrobenzene 
Isophorone 
^-Kitcophanel 
2>*Djmethylphenol 
bisC2:Cn[oroethoxy)methan 
2.i-Dich[oc^«^^ol 


Kigjjfh.Uhe 


p chlorobenzene 


-  -oroint  I  me. 

Neaach I orobut  adi  ene 
i-Chlorp-S-Methyreihenol 
2 • Me t hy I napn t h a I ene 
Keaacht orocyc I opentadi  ene 

e,*/5*th>ehloroOTenol 

2  -  C6 1 orenaph  that  ene 

ZiNitroanilma 

Oimethylphthalate 

Acenaphthylene 

2,0-Oinitfotoluene 

3- Mitroapiline 
Acenaphthene 
l.i-Dinitrophenol 
pibenzoTuran 
i-Mtrophenol 
2,4-Dmurotoluene 
f luorene 

Diethylphthalate 

4- Cbloropheriyl-ph 
4-Ai troani line  .  . 
4,6:Dinitro-?-Methylpheno 
K-Ki troaodipnenylamine 
4-Brompphenyi -phenyl  ether 
hexach I erobenzene 
Pentaeh 1 orophenol 
Phenanthrene 


■phenylethe 


te 


ne 


§?5S^85f5!phthala 

Fluoranthene 
Pyrene 

Sutylbenzylphthalate 
eDlo(a>Antnraeene^. 
^J'-Oichlorobenzidii 

SisU'Ethylhexyl  JPhthalat 
Oi-n-ociylphthalate 
lenzotbTF  lljoranthene 
Benzol K ] F I uorant  hene 
BenzojaJPyrfne 
I noenoT 1 , 2 , 3 ■ cdTPyrene 
OibenZTa.hjAnthracene 
lenzo(g,h, t  TPerylene 


13-AUC-95 


IANS  SITE  1  SOIL  SAMPLES 

3=:scS3sass9BSs:szxs«3>saaassssssss*SBass*s 

SAMPLE  lANG-l 

ID:  SB-1-Sl 


IANG-1 

--i-s2 


Cate  Sanpled: 

Lab  ID: 
Matrix: 


31-JUL-90 

2091-01 
Soi  ( 


SB 

31-JUL-90 

91- 
So 


aaaaaaaaaaaaeaaaaa 

lANC-1 

MU?i-s{ 

6-AUG-90 


asaaaeaaazaasaa 

lANC-l 

Mu?|:i^ 

6- AUG -90 

2125-06 

Soil 


aaarsaaraaa 

lANG-1 

Hu??:‘s^ 

7-AUG-90 


Miscellaneous  Paraineters 

Date  Analyzed:  6-AUG-90  6-AUC-90  27-AUG-90  27-AUG-90  27-AUC-90 

TPM  (mg/kg)  730  1703  10  U  29  920 

sasssaasaassassaassaaaBSsasaaascaaasaaaaaaaaaaasasaaacsaaaaaasaaaaaaaaaaaaasaaaaaaaaaaaasaxaaaaaaaaaaaaaaaaaaasacaaaaaa 

Footnotes:  .  . 

J--the  value  reported  is  an  estimated  concentration. 

U--tne  compound  was  anatyzea  for,  but  not  detected. 


cccccccccccccccccccccccccccccccccccccctcc  ccc  ccccccccccccccccccccc  •  cccc 


lANC  SHE  1  SOIL  SAMPLES  SEMI -VOLAT ILES  VOLATILES  TPH  RAOIOLOCI 

SSSSSSSSS:S5SSS3SSSSZSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSeSSSSSSSSSSSSSXSXXS3S'***S*S**2Sff*B***B~~'*'***"‘'* 


Date  Sanpted; 

Lab  ID: 

HatPi?:  . 

Associated  Samples: 


31-JUL-90 

2091-01 

Soil 

if:  I 


sWi! 


31-JUL-90 

2091-0? 

Soil 

TB-1 

RB-i 


6-AUG-90 


Volatile  Organics  (ug/kg) 

Date  Analyzed:  13-AUG-90 


BSSSS3SSS3XSSXSSSSSSSSSSSSSSSSSSS— 


9  AUG- 90 


17-AUG-90 


6-AUG-90 

2125-06 

Soil 

TB-j 

R3-1 


17- AUG -90 


CAL  PARAMETERS 

SSZSSSSSS3SSSSS 

IAMG-1 

Mu?!:t< 

7-AUG-90 

2125-05 


17- AUG -90 


Toluene 

Xylenes 

Cnlorobenzene 

Pi cnlorobenzene 
1,3  OicnloroMnzene 
1,0  Di chlorobenzene 


Semi-Volati  le  Organics  (ug/kg) 

Date  Analyzed:  3-AUC-90 

N-Nitroso-Dimethylamine  340 

Pbengl  340 

bis(?-Chlproethyl)ether  ;4i 

2-ChToro^enol 

1.3- pichioro^nzene  34i 

1.4- Dichlorobenzene  340 


3-AUG-90 


13-AUG-90 


13-AUG-90 


13-AUG-90 


1 , 4  -  D  j  ch  I  or  obenzene 

feozyl  A  eohol 

1 , 2-0 1 ch I orobenzene 

/tMethylphengl 

bis(2-ehTproisopropyl)Eth 

A-Methyl phenol 

H-Nitreso-Oi-n-Propylamin 

Hexachloroethane 

Mitrobenzene 

Isophorone 

i(y;i[S?S^h*2S})methan 

2,4«0ichlocophenol 


•Ofchloco^ 

f?ifrt§i;for 


4-Ch(proani 


orobenzene 


— .proaniline, 
Nexaehlorpbutadiene 
4-ChTprp-J-Methylphi 


i-MethvfnapRthalefie 
Hexachl orocyc I opent adi ene 
2,4,B-|i‘iehjoro»enoT 
2,4.5-TriehloroMenol 
2  -  CD  I  or  one  pi)  that  ene 
2:Nitroanitine 
Dimethylphthalate 
Acenaphthylene 
2,6:DinitCptoluene 

3- Nitroaniline 
Acenaphthene 
2,4-DinitroMenol 
pibenzoturah 
S-Nitrophenol 

F 1  werU^  pot  0 1  uene 

2l!&£?^f3^.nyleth. 

4- Sitroani  line 
4,6-Oinitro-2'Methy|pheno 


ethylphenol 
thalefSe  .. 


il^  u 


nylaHiihe 

phenylether 


4-Nitroahi  line 

4,6-Oinitro-?-Methylphi 

N-NitrospdiphenylMine 

4 - 6 r omopheny I - pheny ( e 1 1 

Hexach I probehzene 

Pentschlorophenol 

Phenanthrene 

Aijthracene 

pi-n-Butylphthalate 

Fluoranthene 


fe?;n?E!hyl 

Oi-n-octylp 

irnigmfiE 

vxm: 


)Phthalat 

Jte 

hene 

hene 


Dibenzta.h} Anthracene 
lento(9,h,i )Pepylene 


lANG  SITE  1  SOIL  SAMPLES 

xsxsxsaxmscsxxssxxxssxsxsasssxsxaxsxa 


Date  Sampled: 

Lab  ID: 
Matrix: 


31-JUL-90 

2091-01 
Soi  I 


xxaxaaaaaaaaaxxaxaaaaaaxaxaaaaaaxxeaxaaaax 

IANC-1  IANC-1 


Miscellaneous  Parameters 


Date  Analyzed: 

TPH  (mg/kg) 

S8S3SSSS3SXZS3SS8SSZ3SS 


31-JUL-90 

2091-02 


6-AUG-90 


27-AUG-90 


xaxaaaxxaxBxai 

lANC-1 

6-AUC-90 


27-AU0-90 


BZBSSSSSSSSZSCSSSSXSSt 

lAHC-1 

HU?l-s( 

7-AUG-90 


27-AUG-90 


6-AUG-90  6-AUC-90  27-AUG-90  27-AU0-90  27-AUG-90 

730  1700  1  0  U  29  920 

xxaBxxxxxxxxxxxaxBXXBxaxBXXxxxxaxaxaxxxaaxxxaBxxaxxxxxaxxxxxxxxxaKxxaxxxBxxxaaaaaaaBxxxxBXB 

Footnotes: 

J--the  value  rmrted  is  an  estimated  concentration. 

U--the  compouncT was  analyzed  for,  but  not  detected. 


Use  SITES  y  AS?  2  U'ATcR  SA«.?L 
Client's  ID: 


Ddte  S*Rpted: 
lib  ID: 


Hat r Ik: 


»SSSSSSSSSSSS8SSS*SSSS«SSSSSSS: 

D^TE  AKALT2E0 


Volatile  Organics  (us/l) 

Toluene 
Xv  enes 
Cnlorpbenzene 
J.2  Oiehlorobenzene 
DlcrtlQrotenzene 
Otchlorebenzcne 


IAKS*1 

KJ-9 

T5:Au3-90 

OuniCAie 

OF 


use*  2 

ku‘-5 

U*Aus*90 


UKe-2 

K.J-6 

U-Aug-90 

OUPUCAIE 

Of  kj*5 


Water  Water  Water 

^SXCCSXSSCSSkSCSSSCSSSSSBSSSSSXSSSEftSSSSSSSSS 


25-AUC'9D  2S*AUG*90  2£*AUG'90 


■BSS*BaBSS«BBaBS«««SB9*SSC3SS»SSSC8BSB»««SSaSBB»BSC«SBSmKSBSBS»BBBSB«SSBBSSX«S 

SeiT-i^volatitc  Organics  (u;/t) 


DATE  AKALY2ED 


24>At;S-90 


pbengf 


(i'Chloroes 
"iorpph 


I  )ether 


hjorophencl  ^ 
'Oichlorooenzene 
1  .«>*0)chierooen2enc 

5enzy(  Alcohol 
, 2  *  0 1  ch ( orobenzene 
^tMerhyl^enci 
DisCS'chloroisdpropyt )Ether 
A-Ktthylphencl 
K*Kuroso*0i  -n* Propyl  amine 
he^acRioroethane 
Nitrobenzene 
Isophorone 
2*Kitco3henol 
2>*Dimethyl^enel 
6Ul2:Ch(orocthoxy}riethane 
2 , 4 '0 1  ch  I  ocpphef>ol 

i?^?‘fft^foroben2ene 
Naphthalene  . 
A'ChloroantUne. 
Ncxachlorpbutadiene 
A-Chloro-J^tthylphencl 
2-Kethylnapntha(ene 

■■“*“**'*  — ^ntadiene 
itnol 

_ .obhenol 

_ jpftthalene 

/^Nureaninne 

Otmexhyiphthalate 

i^NUroanUme 

i'Wl??SSh.ncl 

plbtnzorurtn, 

I'Kitrophtnol 
J,4-0inuretoluerw 
f  1  oor«ne 

4-CMorophenyi»phenylether 

4»NitcoaMTiD« 

4,6:0initf9-2*Methylphenol 
N’NitroapdiphenyUmihe 
4 • B r opoph eny I • pn eny ( e t h e r 
He  xa^  [  orobenienc 
Pent ach I oropheno I 
Phenanthrtne 
Anthrac 


hracene 

n-Bwtvlphthalate 
Fluorantntha 
Pyrene 

■•yl^Otylohthalare 
'SofaTAnthractne^. 

* 'Oiehlorebtnztdtne 

•xyl  >Phchalate 

(WM&ifa* 


Muo^»ns^en« 

‘;^5l??rr!:Td,.yr.r. 

ib«nz<a.h)Anthra - 

enio(9,n,OPtPyr 


irant  jene 


acene 

lene 


MISCELLANEOUS  PAKAHCTESS 
lANG  SITES  1  AVO  2  VA7EK  SAMPl 


Client's  ID: 

IANC-1 

IANG«2 

HW-S 

IAHC-2 

HW‘6 

Date  Sairpled: 

Lab  ID; 

15-Avg'90 

DUPLICATE 

OF  MW>i 

H-AU5-90 

""Si® 

Matrix: 

Water 

Water 

Water 

DATE  AHALTZEO 

27-A’JC-9D 

. . . 

... 

IPH 

1  U 

-- 

Raeielogicai  Parameti 

Cross  .. 

Cross  I 
Fasiun 
Lao^um 


it 


(pCi/l 


-.K'j 


UKC  SUES  1  AW3  2  water  SAKPL 
Client's  ID: 


Date  Sanpled: 
lab  ID; 
Hatrix: 


lANG-l 

IANC'2 

IANG-2 

Mw-i 

MW- 5 

mj-5 

TS-Auo-90 

duplicate 

Of  MW-fl 

H-Aug-90 

T<-Au9-9g 

DUPpCAt| 

Water 

Water 

Water 

*S*S«SasaX»SSXasSCSSSS3XS9SSSSS=S&SSCSsSSaxSBSSSSBSCSSSCSC8Z3SXSSSSXSSSCSSBSSS 


DATE  AKAIY2ED 
Volatile  Organics  (ug/l) 


25-AUC-9D 


28-AUG-90 


28 -AUG -90 


■svssaemeaKsaBsacBsssssassaxavsxseasaessaxssssBSSxasseasssssKSJBScssessssescxes 

Se<r.i-Volatile  Organics  (ug/t) 


DATE  AKALY2E0 


2A-AUG-9D 


N'Nitroso-Dimethyl amine 
Pbengl 

bis(2-Chtproethyl}ether 
J-Chlorp^encl 
1 ,3-D|chloroben2ene 
\ ,A-O)ehtorobeniene 
Een2y(  A|cohpl 
T , 2-D I cn ( orobenzene 
•2;Methylphengl 

K-Kitrpso-0i-n- Prosy I  amine 
Hexscfitoroethane 
Nitrobenzene 
Isophorone 


:^}riethane 

?*Hifrtii?;r;b^nzen. 

J-WoroaniUne, 

‘'•xach  t  orobutad  t  ene 
Chlpro'J'Metny I  phenol 


l-iSiimusT.t. 

l!r8ft?f4?Stu.ne 

J'Nitrpaniline 

AeenapSthene^ 

2,<•OTnitroWc^ol 

Qibenzofuran, 

i'Nttfopnenol 

2,A-0initroioluene 

fluorene 

^•fJlXro^enyt-phenylether 


Kcxaenlorobenzene 

Pentachl oropnenol 

Phensnthrcnc 

Apthracene  , 

Qi'n-tutylahthalate 

Fluorantnene 

Pyrene 

luty 1 tenzy I ph the t a tc 

|*S5?iT^ft?fe;Tdin. 

IfenrlJ’^hvlhexyl  )Phthalate 

enzoCpTFiboranthene 

cnzoiKJMuoranthenc 

enzoiaTPyrenc 

Mcno(  1 , 2 , 3-  cd)  Pyrene 

ibenzta.RJtoinracene 

enzo(g,n, tJPerylene 


MISCELLANEOUS  PARAMETERS 


lANG  SITES  I  AND  2  WATER  SAHPL 


Client's  ID: 

UHC*2 

HU- 5 

tAHG-2 

MW-6 

Date  Sampled: 

Lab  ID: 

H-Aug-90 

Hatrix: 

v«t«r 

Water 

Water 

DATE  ANALY2ED 

27-AUC-90 

•  .  * 

... 

TPH  (mg/l) 

1  U 

-• 

Radiological 


Parameters  (pCi/l 


U 


UMC  sues  1  AKD  2  TRIP/FIEID/RIKSE  BLANKS 


Client's  10: 

Date  Sunpled: 

Lab  10: 

Matrix: 

ss*ssss«ssss3sa8sssss«ssxsssss 
VQt«cUe  Or9«nics  <u9/i> 

DATE  ANALYZED 


lO-Jgl-90 

2OTt-0< 

Water 


07-AU9-90 

2125-10 

Water 


08*Au9'90 

?125*04 

Water 


sssssssssssssBScsssassssassssssssssssasssssassss 


13-AUC-90 


17'AUC-90 


17-AUC*90 


1  U 

1  u 

1  W 

(  u 

i  u 

i  u 

f  u 

f  u 

4  U 

i  u 

S  u 

4  U 

f  u 

(  u 

1  U 

5  u 

y  u 

i  u 

4  U 

1  u 

3  u 

3  U 

Ethyl  Benzene 
Toluene 
Xylenes 
vnlorobenzene 

"  ' lorobenzene 

loroMnzenc 
lorobenzene 

«SSSSSa«CS8aSSS8aSS8«SSas«SSSBSS*SSXSSSKSCBSS8SBSSSBSS8S«SSSSS8SSSB8SSSSZ3SC«SS 

Sefni'VoUtUe  Organics  (ug/l) 

DATE  AKAIYZEO 

N*N)tro$O‘0iAethylaiRine 
Pbenol 

■'^•ChloroethyDether 
phenol 
lofo^nzene 
•  e  ^  V I  I  orobenzene 
Benzyl  Alcohol 
1 , 2 • D i ch I probenzene 
2:Meihylphenol 

N-Nitroso-Di-n-Propylai»ine 
HtxacMoroethane 
Kitrobeniene 
Isophorone 

n^afSg^gpfihenot  , 

9U^etChloroethoxy)methane 
«4*D{ehlocophenol 


Aci^r 
ichlorobenzene 


|:SSlh%fAiphtfi 


fclopentadiene 
orophenot 

-COloronapBtfia^ne* 

iiJiilfiJfSAp.t. 

Acenaphthylene 

2,6-Oinitrotoluene 

3-Nitroaniltne 

i‘r?8?"nl?fS*ph.nol 

IbenioTuran. 

•Nitropnenol. 

,4-Oinitrotoluene 

mSyrphthalate^ 

•Cl)\orweoyi*phenylether 
•Siiroanihoe  ^  .  . 

.6-Oinitro-2*Kethylphenot 
N '  N i t  rosodi phenyl afc) he^ 

A  •  Brompphenyl -phenyl  ether 

Hexacn  I  orobentene 

Pentaehlorophenol 

Phenanthrene 

Aothracene  .  ,  . 

Di-n-Butylphthalate 

fluoranthene 

Boty?5eniylphihalate 
|enio(a)Anthraeene^. 
3,3'-BiehloroDeniidine 

itS: 

enzoi  ^ 

enz  0  ( l( )  E  t  uor  ant  hene 

ajslflr?;s^d,Pyr«t. 

libenila.hjAnthratene 
Beniols.h.OPerylene 


*Ethy Ihexyl )Phthil ate 
n-octjrlwthatate 

Ftuora 


oranthene 
the 


HISCELLANEOi;$  PARAMETERS 


Client's  ID: 

mi 

mi 

DATE  AMAIT2ED 

Date  Sampled: 

.... 

.... 

Lab  ID: 

2091-04 

2125-10 

2125-04 

Matrix: 

Water 

Water 

Water 

TPH  (mg/kg) 

.... 

.... 

.... 

Ra^iofoglcal  Parameters 

water 

Water 

Water 

DATE  ANALYZED 

— 

... 

Cross  Alpha 

Cross  Beta 

.. 

,  ^ 

. . 

Rad|uii-226 

Radius- 228 

11 

-  • 

footnotes: 

''*'w*  reported  It  an  estimated  concentration.  This  Is  used  when  the 
u--the  corpourxT was  analyzed  for,  but  not  detected. 


lAMG  SITES  1  AMO  2  TRlVFlElO/ 
ClttM's  ID: 


Date  Sainpled: 
Lab  ID: 


'“Ui 

12-AU9-90 

J1J6-15 


'“tii  '“Sii  3-1 

is-dus-w  2J-*i»;-90  «-*us-W 

2169-04  2195-02  21J6-01 


Matrix: 


Water 


Water  Water  Water 


Volatile  Organics  (ug/t) 
DATE  AKAITZED 


90 


17*AU5-90 


25 -AUG *90 


3T-AUG-90 


17-AUC*90 


leniene 
Ethyl  Benzene 
Toluene 

cMorpSenzene 
j,2  OlchleroDenzene 
1*3  picKlorobenzene 
1,4  Oicnlerebenzene 


SMii'Volatilc  Organics  (ug/O 
GATE  AKALTZsD 


K-Ki  trcso'Ditnethylamine 
POenc  I 

fc»f(2*Chloroelhyl Tether 
2'CMpropnenol 
i.3*pj chlorobenzene 
•0 jch  eroDenzene 


1 ,4*Dich  eroDenze 
Iwyl  A  cohol 
L2‘D:chloroben2enc 

I  i  s  (5  •  ?h?op?^opropy  I T  E  ther 

h*Nitroso-Oi“n*Propylamine 
Hexachloreethanc 
Nitrobenzene 


Isophorofie 


oroethcxy)/nethane 
ecoMenol 

W-^r^cf.Co6.mer„ 
l-E^llorolmline 

Mexachlorgbutadiene 

A‘Chrorg*^*Methyioh«nol 

Z'Methylnapriihalene 

hexachlocoeyelooentadiene 

£.4i9' 'ftch  oroohe-noi 

2.4.5*Trichlorophenoi 

2*CMoronaphtha\cnc 

2:Mitroannine 

Oieietnylohthaiate 

Acenaphthylene 

2,6:Dinitr9toluene 

3*Nitrpannine 

Aeenapnthene 

2,4-Dtnttrophenol 

Cibenzoturan. 

A‘Mitfophenol. 

2.4*Dtnitrotolutn< 


<-Sitfo»t>if -v-  ^  . 

4.6;0mi  tr«-2-mthylohenol 
N‘Ni  (1‘etedipncnyltisini 
4  ■  8rompp6«f>yi -poenyl « th«r 
KtKtcMsreMnzenc 
Ptnitchlore^tnel 
P6«,-»»nthren« 

D?-n-i5T^Bhth»l»1« 

F (uertntntfw 
Pyrene 

futylbenzylDhlhtltte 


loreoenz  idine 

•irysene 

IsU'EthylhexypPhthalate 


Di«n*octy  pKthalate 
§enzo(b)F  Lrorantnene 
|enzo(K)F  uerantnene 


z(a.n)An 


ptbenz(a:h)Anthrai 
aenze(Seh,i)Peryii 


,3-ed)Pyrene 

TAnthracenc 


MlSCEllANEOUS  PARAMETERS 


client's  ID: 

lAH^.J 

04TE  tKAlY2E0 

Ctte  Ssaplea: 

— 

.... 

-  • 

12??vSV§5’'> 

Ub  10: 

2136*15 

2169-04 

2195-02 

2136-01 

PPtrix: 

Water 

Viter 

Viter 

Water 

’’H  |i»9/ks) 

.... 

.... 

.... 

1  U 

Pelf i»: 

*>3iola;icsl  Ptrwneters 

Water 

Viter 

Viter 

Water 

C»TE  6li*lY2E0 

... 

... 

.... 

Cress  Alpha 

Cress  «tfa 

Pasiue-Jij 

4aaiue-22B 

2  U 

1  u 

^®j.‘??5j*value  reported  is  an  he  eonpound  ts  detected  at  an 
♦  <» ■«v««rvM vat  analv7»d 

ifflo^xit  less 

thin  the  reporting 

1 lai t . 

UMG  SITES  1  AMO  2  TRIP/FIELO/ 


Client's  ID: 

T2-iSiVW 

Cate  Saapled: 

I2-AO9-90 

T5-AUS-90 

23 -Aug -90 

Lab  ID: 

2T36-T5 

2T69-0C 

2T95-02 

2T36-0T 

Matrix: 

Water 

Water 

Water 

Water 

Volatile  Organics  (ug/l) 

DATE  AHAU2E0 

90 

T7-AUG-90 

25-AUC-90 

31-AUG-90 

17- AUG -90 

!?Kr'1.nzene 

Toii/dne 

cdorJSjniene 

lihlife 


sass«saB«sasssaa«a«»«c««ssss«m«3ss«asssssaxms«sss«s««sss»ssftsss*ssK«Bs*BSSB«ssKssBsss«sss«ss«ss«ftcB««sct 


Semi'VolitUc  Organics  (ug/l) 
CATE  AMAEY2E0 

M-Nitj^ose-OiMthylsmine 

B'Efl'Chloroethyt Jether 
z-ChtQrpphenol 


1 , 2'6 1  eh [orobenzene 
2-H*Thylph*neI 

N'Mitroso-Oirn-PropylMiine 

M^xschiorocth^ne 

Nttroben^ene 

lsophoror>« 

pi|(2rChioro«thexY)Rkethane 

^,4-Dich(oco^«ool 

L*^:V^‘hCob.nzen. 

l-ffiforMSTline 

Nexaehlorobutapiene 

A-Chrpre*3*H«cRyIpherwl 

2>HcthyInapnth«((h< 

K«xaeh ( oroeye  t  spent ad i ene 
S.Y.f-JPtcnlorobhenol 
< .  S/ ? * ^ P I  eh I ofophtrw  I 
2>CQiorentQl)tha\enc 
Z'Mitroanit ine 


',6;0)nuC9teiuene 

•MitrsanUine 

eenapfithene^ 

,**DTnitro«enol 

IbeniOTuran. 

•MitCOphenoi 

,A*OinitrelotucflC 

luorene^  ^  . 


t,6jDinitrs-2-Nathylphenol 
M-Ni trosodipnenylanjnc 
A'Brommvny  I  •phenyl  ether 
Nexachl erobcptene 
Pentachlorophcnol 
Phcnanthranc 

^•n-iu?jfphthaUte 
F luorantnene 
Pyrene 

(utyl^tylphthalatc 
}.3' -OtehloroDenzidinc 


utyl^tylphthalatc 
>M>thraeene^ , 
>3' -OtehloroDenzidinc 

lenseCbSMUeranchenc 
BcnzQCKif (uoranthtnt 


icnze(g,h,i)Pcry(cn 


KISCELLANEOUS  PARAMETERS 


Client's  10: 

E5II  SS^TiS? 

.... 

- 

.... 

•  ■ 

lab  ID: 

2T36-15 

2169-04 

2T9S-02 

2136-01 

Matrix: 

Water 

Water 

Water 

Water 

(■g/kg) 

.... 

” 

.... 

.... 

1  U 

5*tf ix: 

Radiological  Parameters 

Water 

Water 

Water 

Water 

Date  analyzed 

... 

- 

... 

.... 

Cross  Alpha 

Cross  Befa 

•  - 

2  U 

1.0V0.?  “ 

1  U 

^°°!?|^”valvl.ryof ted  is  an  he  eompoirid  is  detected  at  an  amoirtt  less  than  the  reporting  Vi«it. 


lANC  SITES  1  AND  2  TRIP/FIELD/ 

Client's  ID: 

IANG-2 

IANG-2 

IANG-2 

RB-2 

rb-3 

RB-4 

Date  Sampled: 

28-Jul-90 

29-Jul-90 

30-Jul-90 

Lab  ID: 

-- 

-- 

Matrix: 

Water 

Water 

Water 

Volatile  Organics  (ug/l) 
DATE  ANALy2ED 


Benzene 

Ethyl  Benzene 

Toluene 

Xylenes 

Chlorobenzene 

],2  D I  chlorobenzene 

1.3  Qi chlorobenzene 

1.4  0 1  chlorobenzene 

Semi -Volatile  Organics  (ug/l) 
DATE  ANALYZED 

N^Nitjoso-Dimethyl amine 


phenol 

bis(2-Chloroethyl)ether 
J-ChTprophenol 

'  Toropenzene 
I orobenzene 
Icohpl 
I  probenzene 
J^hethylphenol 
sis(2-thloroisopropyl)Eth 
4-Methylpheool  _  ,  , 

N-NUrpso-Or-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
J-Nitro^ienol 
i,4-0imeihylphenol 
sis(e:Ch[oroethoxy)n)ethane 
?,4-Dichlore^enol 


er 


ri chlorobenzene 


lt|;[21frfcAfon 

Niphthalene  . 
4-Ch(oroaniline. 

Kexach I orgbut 801 ene 
i-Chlor^-j-Jejhyl^enol 


2- 


a-Methyln 

hlor 

•Tnchloro 
oronapbtha 
roam  Tine 
hylphthalate 

mphthylene 

Tnitrotoluene 

-Hitroaniline 

cenaphThene, 

,4-Dinitrophenol 

ibenzoTurah, 

Ta?S?$fS?iluene 

te(i5?Siuh.l,te, 

■  loropheoyl' 


thalehe  .. 
clopentadiene 


^eny  tether 


lether 


Z,S-Dinitro-2-Hethylphenol 
N  -  N 1 1  r  osod  1  pfi  eny  I  a*  1  ne. 
A-Bromoph^yl-pnenylt  ‘ 
Hexachlorobenzene 
Pent ach I oropneno [ 
Phenanthrene 

SVjk^mohthal.te 

Fluoranthene 

But y?§enzy I ph  the 1 1 
|enio{*)Ahthracent 
\3'-Dichlorobenzi 

i)sTl*Ethylhexyl)Phthalate 
1 -n-octylpn that ate 
enzo(p}F [uoranthene 
.enzoiRJ Fluoranthene 

Benzo(B,h,  OPerylene 


late 


nzidine 


UK'S  SITES  1  2  TRlP/flELO/ 

Client's  ID: 


Date  12-Au5*95  23'iu9*96  3T 

Lab  10: 

Kitrix: 

kSS«SSBSSSSSSSSSSSS*SBSSSSSSS«BSCSSCKa«SBXBSXSSSBSSSS«SSrSBSSCSSSSSSS: 

Volatile  Organics  (ug/l) 


'rfi 

2136-04 

2195-Cl 

Water 

Water 

DATE  AKALTZED 


T7-AfC*90  31'AJC-90 


Benzene 
Ethyl  Benzene 
Toluene 
>vlenes 
Chlorobenzene 
J.2  pichlorobenzene 
Jw  Pichiorobenzene 
1,4  D) chlorobenzene 


Is 

?  y 

4  U 

i  u 


«sx«ass3«ssc«sssB««««sc»sascaasss3ss3Sassasass£B»s* 

Serni ‘Volatile  Organics  (ug/l' 

DATS  AKALTZED 


K*Ki  t^oso‘0ir>e  thy  I  Offline 

^?l?l*Chloroethyl>eiher 

1- Jniorophenol 

0 1  chi  orobenz  ene 
1  .‘.•Dichloro&enzene 
Eer.:v(  Aleohel 
1 .  c'Duhlorob^nzene 

Bis(i-chforo?sopropyl JEther 

4-MethylphenoT 

N*A) trpso‘0i ‘n*Pfopylaffline 

Hexachloroethane 

Ki trobenzene 

iscphorone  , 

2- K 1 t roonenol 
2.4-0ir>echylphenol 

Bi 5(2 -Chi oreetnaxyjme thane 

2,4*Dichlofophenck 
Benzoic  Acid 
1 ,2,4*Trichloreben2ene 
Kaphthalene  . 
A-Chloroaniline. 
Hexachlorcbutadiene 
A-Cnloro'O'Metnylpnensl 
2*Methylnapnthalene 

- Li - clobentadiene 

orophenol 

_ ofopnenol 

a^thaiene 
2:Kitroanil tne 
Dimethylphthalate 


SSS33383SSSSSSSBftBS 


3‘NitroaniUne 

Acenaohthene^ 

2,4-Oinitrophtnol 

pibanzofuran. 

1‘Kitfophenol . 
2.4‘0inttrototu«ne 

4,6*Otnitro-2«Kethylohenol 

K • K i irosodi oneny I  ami ne^ 

4*6roffip^enyl-pneny(ether 

HexacKlprobenzene 

Pent  ach 1 orepnanol 

PheMnthrene 

Anthracene  , 

bi-n-lutylohthalate 

F luoranthene 

Pyrene  ,  ^  w  ■ 

Butyl  benzyl phtha I  ate 
BeoioJaJAnthracene 
3  5' *0 1  chi orobenz > dine 

ilsn^EWlhRPYp^hthaUt* 
Oi-n-octYlphthalate 
■enio(pjM&oranthene 
jFluoranthene 


ISiSE 

pibenzCa^JfDThraten- 
Benzols, h,OP«rylene 


rene 

ene 


KISCSLIAVEOUS  PARAHETEfiS 
Client's  ID: 

PATE  AWAirZEO 
Date  Saeiplce: 

Lab  ID: 

Katrix: 

TPH  (mg/kp) 

RaoiolOpical  Parame.ter* 
CATE  ANALTZEO 


UKC-1 

F6-1 


2136-04 


^  3i'Ay 
23*Au9 

2195*01 

Water 

1  U 
Water 


^®;!"?ij*iatue  reported  is  an 
eorooirid  was  ana U zed 


•Jul*90 

2091-C3 


Water 

sscssBSkss: 


13-AUG-90 


CBSSSSSBSSS 

6*AUC*90 


lAKC  SITES  1  AND  2  1R1P/FIEL0/ 
Client's  10: 

i2-ASi^?i 

'*R“i:l 

Date  Sampled: 

31-Jul-90 

Lab  10: 

213&-04. 

2195-Cl 

2091-03 

Matrix: 

Water 

Water 

Water 

Volatile  Organics  (ug/l) 

DATE  AKALTZED 

17-AUC-OO 

31-A'JC-90 

13-AUC-90 

IfR^flenzen. 

Toluene 
Xylenes 
Cnlorgbenzene 
it?  Oich  orobenie 
it?  OKhlo^'o^nie 
i;Z  OtchleroDensc 


ssasvsasacsBssssssskssassa 


xsasssssaksssssSBs&sassaaasss: 


BsKBsaasBSSSBSSCxcsksakass 


Semi-Volstile  Organics  (us/i' 


DATE  AKALTZED 


K-Nitroso-Oimethylamin* 

|is(S-Chloroethyl Tether 
J-Jhlerophenol 


l.j-Dichrorobeniene 
1  ,«.-Dicnlorot>eniene 
Eer.tvl  Alcohol 
1 , 2  -  0 )  elj  I  or  obeniene 

faisH-chforot  sopropyl  TEther 

K'KTtrpso^S?;n-PropytaiBine 
Kexscnloroethane 
Kitrobentene 
Isephorone  . 

2-k'itrophenpt 

z.A-Qimethylphenol 

blslZ-ChJofoethoxyTmethane 

2,4-Dlch(oro^enel 


?*S;f:fr^Slfor 

s^gfiiSfhstun 


orobentenc 


HexachlorobutadieM 

4-ChIoro-3*MeJhyIphenol 

Z-Hethylnaphtpalene 

fiexacnloroeyeiOMntadlene 

2.4,}‘i'‘lcMerobhenor 

S.ZtS-Trichlerophenol 

2 • rt t  oronart  t naVene 

lilSiJKffiSjfat. 

Acena^tnylene 

2,6'Cinicretoluenc 

3*tiitroaniHne 

|'I^?n|tfo&enoI 

plbentofurah, 
4'Nitropnenol. 

\4-pinrti 


troteluene 


•phenylether 


,JShf?ro^eny!^phenylether 

2:g^lS»?S?:lS?{?!her 


HexacMbrobentene 

Pentaehjorophenol 

Phefianthrene 

D?-n-Su*5tphthiVate 

Tluorentnene 

lutyTbenjyiphthalate 

milRfeWain. 

PiSSfjtftStliS""'" 

biiiiilRK 

S  SasK- 


HISCELIAMEOUS  PARAMETERS 


Client's  >0: 

DATE  ANALTZEO 

Date  Saiapleo: 

23?U^S6’‘’ 

Lab  10: 

2134-04 

2195-01 

Matrix: 

Water 

Water 

TPH  (ng/kg) 

Water 

1  U 
Water 

iIJSlifogUal  Paraine.ter,s 
DATC  ANALtZeO 


U 


ccccrccc*' 


lANG  SITES  T  AND  2  TRIP/FIELD/ 


Client's  ID: 

lANG-Z 

RB-T 

Date  Sampled: 

T4-Aig-fi 

u-M 

27-Jul-90 

Lab  ID: 

-- 

-- 

-- 

Matrix: 

Water 

Water 

Water 

Volatile  Organics  (ug/l) 

DATE  ANALYZED 

ItRy?  Benzene 
Toluene 
Xylenes 
Cnlorpbenzene 


Sefli) •Volatile  Organics  <ug/l) 
DATE  ANALY2ED 

N-Nitroso-Dimethylamine 
Pbenol  . 

bis(2-Chlproethyl)ether 

2-ChTorophenoC 


N-N)trpso*Ot-n-Ppopylamine 

Hexaehloroethane 

Nitrpoenzene 

Isophorone 


Tmethane 


^•Chloroani l ine 
Hexachlorgbutad 

1- ChIorp-3-Meth 

2- Methylnaphtfia 
IjexachloroEycloj 
2,4,6-Tricfi)oro 

5,A,5*Trichloro 

;-C()loPonap|)th8 

2:Kitroanuine 

Jimetnylphthala 


orobenzene 

fne. 


orophenol 

orobhenol 

thalene 


inthylene 

nitroToluene 


imethylphfhalate 
cena^thylene 
,,6:D>nitrpie[uene 
J-NitrpanU»ne 
icfnaphtjene. 
,4-Din\trowenol 
ibenzoturan 
-Nttcopoenol. 
,4'Dimtrotoluene 
I  uorene. 


bietnylphthalate, 

PentachloroOTenoi 

Phenantnrene 

Anthracene  . 

Di-n-Butylphthalate 

fluorantnehe 

Pyrene 

iutyltenzylphthalate 
eDiojtoTAftthraeene^. 
.3'*Dichlorobenz)dine 

enzo(b)P[GorantRene 
enzoi K } f I uor antntne 
enzocajpyrene^  _ 
Cjdenof  1,2, 3  •cd>Pyrene 
iDenz<8,h}Antnracene 
enzo(a,h,  OPeryiene 


CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC  >0  II  cccccccc 


lANG  SITES  1  AND  2  TRIP/FIELO/ 
Client's  ID: 


Date  Saflipted: 
Lab  ID: 
Matrix: 


Volatile  Orsanics  (ug/t) 

DATE  ANALYZED 

90 


Benzene 
Ethyl  Benzene 
Toluene 
Xylenes 
'hlorobenzene 

*  1  chi orobenzene 
I  chlorobenzene 
1  chlorobenzene 


U 

U 

U 

U 

a 

u 

u 


Semi-Volatile  Organics  (ug/l) 
DATE  ANALYZED 

90 


lANG'T 

RB-S 

T5-Aug-90 

IANG'2 

FB-J 

30-JuI-9i 

IANO-2 

FB-1 

30-521^13 

2169-09 

-- 

-- 

Water 

Water 

Water 

.... 

-- 

-- 

N  •  N  i  t  pso-D  i  methyl  ami  ne 

“  ‘  orob^zene 

orpbenzene 
conol 

,,  ^,_..probenzcne 

N-Nitroso-Di-n-Propyl amine 

Hexachloroethane 

Nitrobenzene 

■  sophorone 

. . 

Tmethane 


A 


^chforobenzene 
.ene,, 
proanjline. 

Hexach I orobut ad I ene 
4-Chlprp-3-Methylphenol 
Z-Metpylnaphthalene  .. 
Nexoch I ococyc I opent  ad \ ene 
<,f.P'|'’1cn}orobhenor 
2,A>5-Trichlorowenol 
2-CI)loronapt)thavene 
2:Nitroani\ine 
Dimethylphthalate 
Acenaphthylene 
2,o;DlnitrpToluene 
J-Nitroaniune 
Acenaphthene^ 
Z-A-Dlnitrophenol 
plbenzofurah. 
4-Nitrophenol. 
Z.A-DinTtrotoluene 

-^enylether 


t 


ietfiy?^halat« 
-ColoroMeoyi-c  _  . _ 

;g;S?S?&Q?Hethylohenol 
-Ni  trosMiphenylOTihe^ 


hepyl- phenyl  ether 
robepzene 


PheMnthren 

Anthracene 

Qi-n-Butylp 


Qi-n-Sutylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

|enZot*)^thracene^. 

3.3'-Dichlorobenzidine 

Chrysen* 


Ethyl 
i-n-oft 
enzo' 
enzo 
20 
ieno< 
nz(a 


)Phthalate 

f** 
rantpene 
uoranthene 


mi 


Mfifrpdjpy, 

)fDenz(a.n}Antnracen< 
>nzo(9,n, )  >PeryTene 


rene 

ene 


a 

u 

u 

u 

u 

u 

i 

a 

u 

u 

u 

u 

u 

u 

a 

u 

§ 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

0 

w 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 


APPENDIX  I 
VALIDATION  NOTES 


391DI>C/7«)-3<# 


M 


DATA  validation  NOTES 


SITE;  X/vroe?,  Serr^cjeAiMT  X>Lu-Pr^Xowa 

LAB:  glS-BL 

DATE  OF  REPORT:  2Cl  OA^  ^0  ^  Jl  (?Lu^  Q 


WORK  ORDER  #;  Z03  I 

SAMPLE  ID:  X4NJ^  «-  /  SS  /  “SZ  {  Z03  I  Oz) 

ANALYSIS:  V  --  CLP  (  ^  ^2X>  lLS.f  ^ 

PROBLEM  AND  ACTION;  SlXTUU^afCS  OjJt  oj.  t. 

(^^04^  e  so  -}4o) 
tebb  nju^xinxct eA.  ^  ayn.oJAjzecL- 
I'D;  Z09f  -  02  Te  ET 
O-jcjuW  j  oo-f  :  /7Z 

f^CT  I  orvT  :  uii'tA  cttx'ga/Aaa. 

cloitA-/  cu/^^cL  ^Lou^  os  J 

WORK  ORDER  #:  |  ZS" 

SAMPLE  ID:  XWO)  -  I  -  Z'B  4  C  2.  /  0  3^ 

ANALYSIS:  SV  "CC-P 

PROBLEM  AND  ACTION;  13  UmJz  SpikjL  :  oL  Z^^-DNT  hjl^ 

fOD  C  zf-'yt)  ^ 

jJjdjAv  SpilcJL  c  ZKq-iZ.) 

SPiZ's  (owT;  0>  ^PPs 
GlSe  fV(lA/).  9h0Lks  so/mpi^ 
lAkAfc/imCX  .  ^o^fvvpU.  »uaJ 

‘InyiYX  oiLp 

OUAA£^(xi'0  AjLceOcmtS  dlL  aooo-. 

d—  ur\,  s  aunrv^UL..  <J 

phcT\dc4 :  hJoYu^  .  ^ 

I  REV1E\\XR: 

DATE:  9-/3  .90y  ^ 


1090DPC/D76a-16# 


DATA  VALIDATION  NOTES 


SITE:  XANG;,  UU  fr /  jZovU A 

LAB:  ESBL 

DATE  OF  REPORT;  2Z  9  O 

WORK  ORDER  Zo  3  I 

SAMPLE  ID:  X^G,  -  /  -  5 B  1  -  S  /  <5ur>.X  S2  (203/-0/  a^ol  OZ.^ 
ANALYSIS:  5/  "OL'P 

PROBLEM  AND  ACTION:  v5*pt  kCtfL  "hicutvlc^  ‘  oj  pCp 

n-109)  /.  -bo-C-cLy 
Q(/-t  o/  rxx^ruQe  .  r?o  pkj^ol^ 

UJC^c  un  -fA-t. 

'^cTioN  :  n/o  ne 


WORK  ORDER  i?:  Z03  / 

SAMPLE  ID;  XAN3<^  -  f  -  7^5  f 
AJ^AL\'SIS:  SV-CUP 

PROBLEM  AND  ACTIQN;  ^pdcccL  iblflur/c-  PZ  c{  PCP 

/Ob  (  lyr/ii-h  S  -  lol ) 

Sf>i^  ^0-7^ -o^  : 

4-  P.V'L> 

ulKAC  n-of-  exceed cc^  6y  /wluc/i^ 
/VO  'S 1/  ^ivmpLt 
'fj-CTIOI^  :  WoTic- 


1090DPC/D76a-16# 

1-3 


REVIEWER:  vj  2SQ, 
DATE:  q  ■  C3-qo 


DATA  validation  NOTES 


SITE;  'XANi  A-IviT  'BLU.PP  ,  HIOIN/A 

LAB;  ES'BL 

DATE  OF  REPORT:  3 1  CUj^  ^  O 


WORK  ORDER 


SAMPLE  ID;  ^ " I  ' S"^laj/AV^*D  "SI  iUid  S2  [ll3lx>  '~0^ and  Dio J 

ANALYSIS:  ^Ck.V 

PROBLEM  AND  ACTION;  •pWl'k.cJjOMS  ^UAU{  UH  Us 

rfledhod  bU/nlL^  .  lloO  T>i,ri-b-p> 
2I3D"0S  hMS  1^0  X  Dlyn-h'p 
ZI3D-O(o  )ulS  /3  0T  'p«',d-p 
hot^  com/rvien  Lai?  a/yi'f^ 

hJi-thiA  10  X  AArtovumf  ^ixmd.  m 

/rnUi^iDcl  bie/nlL.  fbr  dUkckoY^  lOnui'. 

fj-cn  or/  ■■  k'oi-k. 

WORK  ORDER#:  2/30? 

SAMPLE  ID:  X^M6)  -  / FB  I  CViUf )  (z/3  0  "  0  a/^doj) 
ANALYSIS:  SV-clv 

PROBLEM  AND  ACTION:  9p{kjU  'PR.  o£  2-'^-DA/T  /u>A. 

1 00  ( Wi’^5  24-qbJ 

/VUiAiy  ?p’kc  :  (2//9-/2.) 

3  PJ^  (p 

f/oM.  sio-^s  SivmpL<^ 
{4AfcA^€AJ/nC-A-  — LKx  S  SA/yvvpU-  lAlG-S 
ao/  P'xiryu  <xuu  S/'ic  , 

Slna  ^  ©u/  >P 

1090DPC/D76a.l6#  Su/lACOo^^  0,0.=^  Afo  . 

j.-hnOSVi^  REV1E\\'ER:  iP 'pj 

(j .  j-f  .Cj  Q 


DATA  VALIDATION  NOTES 


SITE:  SCR^nEBrOT  3LUf^  ^  "XovOA 

LAB:  CSBL- 

DATE  OF  REPORT:  iT.  S^p  9o 


ANALYSIS: 

PROBLEM  AND  ACTION 


WORK  ORDER#:  2/(p9 

SAMPLE  ID:  'pl't  SoC^  ( Zl  0:>‘i —O  7^ 

V-  202jC> 

MoMx  Spibf. 

?l  oL  CB  kjLjk  OVI  /VIS  CLnd 
'Btay/iU.  0^6 .  A/iS^//lSD  li/af 

d^JYic  en  oijjr  So/mpU^  ■  no  C'Bs 
KX/X  |oU0fvc(.  on  fP^  £Oyyvxj:>Cu 
-t  suaoc  VfZ  lA^oJ  ^ 

buYvii  +5  CkAJi  cxyyi  (wbYo . 

- , ,  ow/ .•  /sTo^d. 

WORK  ORDER#:  2/^^ 

SAMPLE  ID:  {UX  uJa)^  So/mple^ 

ANALYSIS:  S\/  —  CLP 

PROBLEM  AND  ACTION:  ^UA'^OaOLte  PuJHSLcLl 

^CdJLpWLhiL  Lunu^  . 

La^U  rcc^i'^SL^  cdi  iiyj^AA. 

Was  . 

Wd  6LfluaLs  mere  evJtsi'djL-. 

OtCknioi.  ^ujcn.  <g-ooci— 

Seuwp  IjL  i>t.  cLlq  cjJUi'C^-A — — 


1090DPC/D76a-16# 


I-S 


REV1E^^’ER: 

DATE:  (^  24  90 


DATA  VALIDATION  NOTES 


SITE:  '^L^lx.CC  A 

LAB:  H’S'BL 

DATE  OF  REPORT:  |Z  3  O 


WORK  ORDER  jjf: 

SAMPLE  ID:  ^  WCM^^  (j^  /  ^3  "  0  I ) 

ANALYSIS:  S\/ -  CJL'F 

PROBLEM  AND  ACTION:  OiaJ"  • 

2l(b9  "Oi  E  2.  3/\J  kj^gW^ 

2 1 63  "*  o  /  “RE  oXL  o  [c.  'buJt'  ou-f-  of  f/  T" 

i.  cJa^  .  J 

01  £  :  /3  J"  2,  ^  o/nP 

0  1  f^E  '  2,  4-  D AOp 

T}c-noM :  H'T  nol  qpossIm  rvntss-^^  go 

V/iltK  ^V^tOCLCf-  C^^+OU  oJnoL 

res  uX-h  cas  eshjrn  o-ie  X 

WORK  ORDER  #:  2.1 

SAMPLE  ID:  X>VlM 6^  -  (  - /V\  WJ 5  C  2  I  Lc^l  -  02^^ 

ANALYSIS:  3V-CA^P  j 

PROBLEM  AND  ACTION;  ScW^t^oJCS  &<jJ~  . 

ZKp^-o'ZE  2.  bn 
IIU^  -02  (ZE  : 


Ka  ^  I'V-' 

I  i^fv/  3  A  fcwJ 

<:<  lo  % ) 

(X/A^X  oui  o|  M-r 

hajJc  hiis. 

fjCTiOAJ:  Qo  u3ifk-  oynqiaajoX 

^  'Qt^  as  IL3~' 

REV1E^VER;  JZB 

DATE:  9-2,4  .qo 


1090DPC/D76a-16# 


DATA  validation  NOTES 


'  l  ,  JLovJ  A 

LAB:  E.SB  L 

DATE  OF  REPORT:  )2  SEP^O 


WORK  ORDER#: 


KM 


SAMPLE  ID:  JjA}6>  -  I  -/V\  lO  6»  (  21  '-03  ) 

ANALYSIS:sg4^^--/'  C2l(o^-0^} 

PROBLEM  AND  ACTION:  2\jSTOGO-\(ZS>  O 

^or  bofK  ^oumpus  ;  3  B/Os 

rv  ^  *4"**  >0  I  I  ^  •%/>— V  /  ^  /y  iCv  f  Ovn  ^  ^  ^ 


no  ex'insLcH  oUxe,  So  U.cio  soy^npLc 
ctioaJ  :  eJl  BKf  w<VA-  CT" 


n 


WORK  ORDER#:  2/65 

SA.MPLE  ID:  I  C  21  (i>9  -  O  (p  2) 

ANALYSIS;  SV  -CLP 

PROBLEM  AND  ACTION:  O  u4"  ! 

One  3tJ  kxgl^ 

Pi'  cn  o  i\i  /  /v/ono 


1090DPC/D76a-16# 

1-7 


REVIE\>’ER; 

DATE:  C^.2_4..qD 


DATA  validation  NOTES 


SITE:  ^  J_i3uJA 

^  t 

LAB:  bSTSL- 

DATE  OF  REPORT:  (  2.  ££V  ^  O 


WORK  ORDER#:  SilCp9 

SAMPLE  ID:  2l  "  b  lo  L  M.S  j  (cPi  L 
ANALYSIS:  ^V-CLP 

PROBLEM  AND  ACTION:  SlU'I^O-IC^  Ooi*  . 

-Oh>LAAS>  Z  OJLids.  iCrt^  [ 
£  acCd  ^tcT 

Action^  ‘  go 


WORK  ORDER#: 

SAMPLE  ID:  Zll^9  -Olo  /Vl5p  ^ 

ANALYSIS:  gV-CLp''^^  MSD  eC  ^ 

PROBLEM  AND  ACTION:  ^LUYC^a’^  CUAT"  . 

—0(p  AJ  /V1SD  Z  BrJ  KA-'gf'- 
'-OL?  AAS'D  ScHcXdL.S  louS  ^0 

/^CTiOfV  ;  gQ  Of'uOwiojL  /v?’S”D 


1090DPC/D76a-16# 


1-8 


REVIEN\'ER:  JfcB 
DATE;  lj.24..qO 


DATA  validation  NOTES 


SITE:  ,  JLovoA 

LAB:  ETS'BL. 

DATE  OF  REPORT:  iT.  9  EP  ^  O 


WORK  ORDER  #:  7.  { 

SAMPLE  ID:  6)  -  /  “  M  IaJ  7  C  '2.  [  loS  - 1 

ANALYSIS:  ySV  -'CL'P 

PROBLEM  AND  ACTION:  SburV^OgOLlc^  BckJ" 

2/(^9  "(0^  2  8^/  lo^  (  I  ^  lD!oJ 

'Z-  (\  louJ  (_  4/0^3 

2.l(D9-/08r  SA  (e?uO  4  io'lo') 

oXiiO  G>«— ci’  ^rT*. 

CLLL  AiUiuJjk  (XY^  r\-&ncUjk.cr^ 
rjCTIV)\J  :  lA-i^  e^'h^cJ'  j  6LS 

UVRUACLbU^  ^R3 

SAMPLE  ID:  fiXa(N6j  PlT  SO/L,  (  4/65-9  -  O  T  ) 

ANALYSIS:  SV  -CLP 

ph^ihuX^JtC^  'Pqu^/uL  ScinnApU. . 

B£HF  ojt  ^00  cr 

DBP  ^tuvccL  uvA  /yvisJiifo cL 

.  Su)h^cu  is 

[  ervO  +  /LO  re.ci4  "fo  b^Ux)j< 

ff-  ,*s  pfXM/Yih  "  pro^- 

>5  „  cdCcn^ 

RCT?0/<J/ 

REVIEWER:  cjLo 
DATE:  q.2.4-.pO 


WORK  ORDER  #:  2(  L9 


PROBLEM  AND  ACTION: 


1090DPC/D76a-16# 


1-9 


DATA  validation  NOTES 


SITE:  j  ^ 

LAB:  'bS'Bl- 

DATE  OF  REPORT:  \2-  S  ETP 


WORK  ORDER  #:  d  i  (o3 
SAMPLE  ID:  2-ib^  ^  Oic 


ANALYSIS;  Q\J-CLP 

PROBLEM  AND  ACTION:  AlidJ/U-'X  OA  i^'S 

(/Oa.S  dcAC-  Ot^  Cr^C  .  ■e.KirV-Ct  ^l(o9'~0&  L 
ojacL  iecx'U^xdr  cUa^  io  potx- 

fOCiDVe.^  .  ‘feotK-  2.((o^  "O (o  ]C  3jaxL 
£)b  prob{juinsfdJu/h.'cU.  rtUjLch 

^uJiAO^aiO  A^-Ceu-eru  <proipLaV)^  .  ^o^ccL. 

'isloAYtt-  -ppri^  v^3a^'^<:A>€p^a^(JlL-♦  heJoiAJ" j 

‘bccrAS  cj-  /vw.dctA.C.x  prc>bU/yw^  +-  njQho^ 

loylfi  ocrri'VoL  'probU^.  Jfcr/OrJ  ;  /Oo/i-e- 


WORK  ORDER  #:  2/^3 

SA>IPLE  ID;  AW  BAJA 
ANALYSIS:  S\l -CUF 


PROBLEM  AND  ACTION:  Spilth 

I  PIZ  -ACgK^  ID/%  Imitl-C Z3-^7?o) 
SiMCK.  -H^Cs  is  bo-rcLj  ©W*  ej.  roj\/^ ^ 

-Tlo  6rC5ol'S  -^{JUaJ-  lAA  ScA/v'tA^ 

"611 W" .'  A/ 


1090DPC/D76a-16^S^ 

MO 


REVIEMTIR:  JLB 
DATE:  q.2.4.C7o 


DATA  VALIDATION  NOTES 

SITE:  -2  £ZC-,€AMT  6lu.pF  ,  TotAJ/l 

LAB:  ESSL 

DATE  OF  REPORT:  j'Z  S^p  ^  O 


WORK  ORDER#:  . 

SAMPLE  ID:  CO  *^0 

ANALYSIS:  sv 

PROBLEM  AND  ACTION;  'SlO-{\lC. 

Vi?  4— C-znA--^  u3as  /0  ( 

(h^nat  23-^7) 

/^sv  ^  ^  j 

OJX.  S(jurro0a.fes 

J^o  S\/‘  cv\  So/vw^Mj^ 

WORK  ORDER#; 


SAMPLE  ID; 

ANALYSIS; 

PROBLEM  AND  ACTION; 


1090DPC/D76a-16# 


1-n 


REV^E^^ER:  O  ^  CP 
DATE;  ^  ^  4 . 


Distribution  Original  AccompaniM  ShlpmonU  Copy  rolurnod  wllh  Rsport. 


OisuibuUoa  OrigintI  Accompanios  Sbipmonl.  Copy  (otutnod  with  Roport. 


Ofslribudon  Original  Accompanios  Shipmfim^opy  relurnod  wMh  Roport. 


ENGINEERING-SCIENCE 


Distribution  Original  Accompanlos  Sblp.r^m.  Copy  rrjlurnofl  v/ilh  nnpnrl. 


ENGINEERING-SCIENCE 


Oislribudon  Original  Accornpanios  Shiprm>fU.  Copy  rolurnod  with  Ropoft. 


CHAIN  OF  CUSIODY  RECORD 
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>  >  ^  3  gd 

^  ^  ^  ^  s: 

\  \  »  I  ,  ' 


VT)  vs  ^ 


'  '  .1 
^  K)  2 


<  \- 

o  ,  , 


o  H 
3  ^ 


S  H 


vs  '  ‘ 

^  Vi 


^  vs 

1 1 1  ^ 


I  \ 
Vi  Vi) 


H  fl  H 


^  ^3: 

H  H 


^  i 


IdAOO 


o)  t  . 

9 


y  is 
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■■— 


?  rv  • 
»  X  §> 

^  i^  “ 


o  o 

X  ^N»  JC 

3  ,'  y  3 

f  ^  i 


Oisuibution  0/iginal  Accompantos  Snipmo/m  Copy  roturood  wllb  Hojioit,  I _ ~~l^  ~~]~1  ~~1  ^ 
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~”CHAIN  OF  CUSTODY  RECORD 


ENGINEERING-SCIENCE 
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Distribution  Original  Accompanies  Shipment.  Copy  rolurned  with  R| 
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0i5l/il>ution  Original  Accompanies  Shipment.  Copy  returned  with  Report. 


CHAIN  Of* 


ENGINEERING-SCIENCE,  INC. 


BERKELEY  laboratory 
600  BANCROFT  WAY 
BERKELEY.  CA  9^710 
Tel  (<15)  e<l-7353 


Report  Date;  09/14/90 

Work  Order  No.: 2201 

Client;  Kevin  Palombo 

ES  Cleveland/Sioux  City  lANG 
19101  Villaview  Road 
Cleveland,  OH.  44119 


Date  of  Sample  Receipt:  08/27/90 

Your  samples  identified  as: 

JP-4  (FRESH) 

JP-4  (FROM  IANGl-MW-4) 
were  analyzed  for  hydrocarbon  fingerprint. 

The  analytical  reports  for  the  samples  listed  above  are 
attached. 


RECEIVED 

-  r--  17 

CLFVFLAMD  e.s 


90-W02201CL  1 

A  PARSONS  COMPANY 


CL- FORM 


CASE  NARRATIVE 
WORK  ORDER  NO.  2201 
JP-4  FUEL  FINGERPRINT 
METHOD  MODIFIED  8015 


Both  samples  have  substantially  similar  characteries 
with  regard  to  boiling  range  and  carbon  number,  indicating 
that  both  sample  and  standard  are  likely  to  be  from  similar 
producer  distillation  cuts. 

However,  small  differences  are  notable  on  the 
chromatograms  regarding  ratios  of  the  major  peaks, 
indicating  that  the  two  samples  are  from  different 
manufacturing  lots,  and/or  refineries. 

Further,  it  is  our  opinion  that  both  sample  and 
standard  can  be  considered  essentially  unweathered  JP4 .  The 
standard  has  a  slightly  higher  predominance  of  heavier 
constituents,  giving  the  appearance  that  the  "Fresh" 
standard  material  is  slightly  more  weathered  than  the  sample 
which  is  of  course,  not  possible. 


cn2201cn 


K-3 


APPENDIX  L 

SAMPLE  JAR  DECONTAMINATION  DOCUMENTATION 


491PC/D76«-16#WS 


L-1 


ES-ENG INEERING  SCIENCE.  INC. 


600  Bancroft  Way 
Berkeley, Cfl  94710 


GC  ANALYTICftL  REPORT 
finalytical  Method 
PESTICIDE  EPfl  60Q 


Work  Order  NO.: 
C 1  1 en  t  ID: 
Laboratory  ID: 


1617 

125  fill  clear  urn  short  OIOOSOIB 
1617-Olfl 


Matr 1 X : Nfl 


Unit:  ijg/Bo  1 1 1  e 


Dilution  Factor: 


1 


Date  flnalyzed:0]/18/90 
Date  C o n t  i  r rued  :  NO 
Date  Extracted: 01/12/90 


C  ofiip  0  ij  nd 

Resu 1 t 

Repor  t i ng 

L  i  rn  i  t 

fl  1  d  r  i  n 

ND 

0 . 004 

rt  1  p  h  a  -  B  H  C 

ND 

0.  00.3 

Beta-BHC 

ND 

0.006 

Delta-BHC 

ND 

0 . 009 

G  atiirna  -  B  H  C 

ND 

0 . 004 

C  h  1  0  r  d  a  n  e 

ND 

0.014 

4,4' -ODD 

ND 

0.011 

4,4-DDE 

NO 

0 . 004 

4,4-DDT 

ND 

0,012 

D  i  e  1  d  r  i  n 

ND 

0.002 

£  ri  d  o  s  IJ  1  1'  a  n  I 

NO 

0 . 014 

E  ri  1 1 0  s.  IJ  1  T  a  n  II 

ND 

0. 004 

E  n  d  o  s  u 1 T  a  n  Sulfate 

ND 

0 . 066 

E ri d r  in 

ND 

0 . 006 

Heptachlor 

,  ND 

0. 00.3 

Heptachl  or  Epox'ide 

TID 

0. 08.3 

E  ri  d  r  i  n  aldehyde 

ND 

0.18 

T  o  X  a  p  h  e  n  e 

ND 

0 . 24 

PCB_.1016 

NO 

0.1 

PCB-1221 

NO 

0.4 

PCB-1232 

ND 

0 . 3 

PCB-1242 

NO 

0. 2 

PCB-1248 

ND 

0 . 2 

PCB-1254 

ND 

0 . 2 

PCB-1260 

iSD 

0  .  2 

ND-Not  Detected 

Nfl-Not  flp pJL i  cable 

/] 

ANALYST:  {!  J  j 

Jr  J/ 

GROUP  LEADER: 

rUcuZ.  /  i 

or 

lus  /“io 

1  / 1  1  -  > 

ALL  RESULTS  ARE  REPORTED  AS  RECEIUED 

BTEX 


ES-ENGINEERING  SCIENCE,  INC. 


600  Bancroft  Way 
Berkeley, CA  94710 


GC  ANALYTICAL  REPORT 
Analytical  Method 


Wox'k  Oi'der  NO.  ;  1500 


Client  ID; 


Laboratory  ID; 


0127201A  500  ML  WIDE  MOUTH 
CLEAR  SHORT 

89100208 


Mo i s ture ; NA 
MATRIX: WATER 


Date  ExtZ'acted:  10/13/89 


Dilution  Factor; 


Unit :UG/ BOTTLE 
Date  Ana  1 yzed : 10/20/89 
Date  Confirmed:NA 


Compound 


Result 


A 1  dr  in 

A1 pha-BHC 

Beta-BHC 

Delta-BHC 

Gamma-BHC 

Chlordane 

4 , 4 '-DDD 

4 . 4 - DDE 

4 . 4- DDT 
Dieldrin 
Endosulfan  I 
Endosulfan  II 
Endosulfan  Sulfate 
Endr in 
Heptachlor 
Heptachlor  Epoxide 
Endrin  aldehyde 
Toxaphene 
PCB_1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

ND-Not  Detected 
NA-Not  Applicable 


Repox't  ing 
Limit 

0 . 004 
0 . 003 
0 . 006 
0 . 009 
0 . 004 
0 . 014 
0  .  Oil 
0 . 004 
0.012 
0 . 002 
0.014 
0 . 004 
0 . 066 
0 . 006 
0 . 003 
0 . 083 
0 . 18 
0 . 24 
0.1 
0 . 4 
0 . 3 
0.2 
0,.  2 
0 . 2 
0.2 


ANALYST: 


GROUP  LEADER 


NOTE : 


ES-ENGINEERING  SCIENCE,  INC. 


600  Bancroft  Uay 
Berkeley, Cfl  94710 


I 


GC  ftNALYTICRL  REPORT 
ft  n  a  1 y  t  5  c  a  1  He  t  h  o  d 
PESTICIDE  EPfl  600 


Work  Order  NO.:  1738 


Mat  r i X : Nfl 


Client  ID:  1-LITER  ftMBER  BOTTLE  0108101B 


Laboratory  ID:  1738-01 


Unit:  ijg/Bo  1 1 1  e 


Dilution  Factor: 


Date  ftna 1 yzed : 04/04/90 
Date  Con  f  i  rrued  :  Nft 
Date  E X t r ac ted : 03/2 3/9 0 


Corripound 

Resu  1 1 

R  e  p  0  r  t  i  ri  g 
Limit 

A  1  d  r  i  n 

ND 

0 . 004 

H 1 pba-BHC 

ND 

0 . 003 

Beta-EHC 

ND 

0 . 006 

Del ta-BHC 

ND 

0. 009 

Gariirria-BHC 

ND 

0.004 

Ch 1 0  r  done 

NO 

0.014 

4 , 4  -  D  D  0 

ND 

0 . 0  ].  1 

4,4-'-DDE 

ND 

0.004 

4, 4  •■-DDT 

ND 

0.012 

D  i  e  1  d  r  i  n 

ND 

0 . 002 

E  ri  d  0  f-  ij  1  f  a  n 

I 

ND 

0. 014 

E  ri  d  0  5  IJ  1  f  a  n 

I  I 

ND 

0 . 004 

E  n  d  0  IJ  1  fan 

Sulfate 

ND 

0. 066 

E n d r  in 

ND 

0. 006 

Heptach 1  or 

ND 

,  0.003 

Heptacfilor 

Epoxide 

ND 

^  0.083 

E  ri  d  r  i  n  a  1  d  e  h  y  d  e 

ND 

0.18 

T  0  X  a  p  I'l  e  n  e 

ND 

0 . 24 

PCB_1 016 

ND 

0  .  1 

PCB-1221 

ND 

0.4 

PCB-1232 

ND 

0 . 3 

PCB-1Z42 

ND 

0 . 2 

PCB-1 248 

ND 

0 . 2 

PCB-1254 

ND 

0 . 2 

PCB-1260 

ND 

0 . 2 

ND-Not  Detected 
N  ft  -  H  o  t  ft  p  p  1  i  c  a  b  1  e 


flNftLYST: 

tif? 


GROUP 


LEADER  ! 


ES-ENGINEERING-SCIENCE,  INC, 


600  Bancroft  Way 
Berkeley,  CA  94710 


INORGANICS  ANALYTICAL  REPORT 


Client: 

ESS 

Work  Order: 

1851 

Project: 

Bottle  Analysis 

Matrix: 

Bottle 

Client's  ID 

0111301B 

0211301B 

1  LITER 

250  ML 

HDPE  MR 

HDPE  MR 

Sample  Date 

04/26/90 

04/26/90 

• 

%  Moisture: 

NA 

NA 

Lab  ID: 

1851.01 

1851.02 

A 

A 

Normal 

Parameter 

- Results — 

Method 

Report 

Units 

Limit 

Arsenic 

ND 

ND 

GF-AA 

1 

ug/bottle 

Cadmium 

ND 

ND 

ICP 

1 

Chromium 

ND 

ND 

ICP 

5 

ti 

Iron 

ND 

ND 

ICP 

5 

t« 

Lead 

iro 

ND 

ICP 

10 

f* 

Mercury 

ND 

ND 

CV-AA 

.04 

M 

Zinc 

ND 

ND 

ICP 

2 

ND-  Not  Detected 


Date 

Analyzed 

05/10/90 

05/09/90 

05/09/90 

05/09/90 

05/09/90 

05/10/90 

05/09/90 


ANALYST: 


GROUP  LEADER: 


.'I* 


ES-ENGINEERING  SCIENCE,  INC 


600  Bancro-ft  Way 
Berkeley,CA  94710 


6C  ANALYTICAL  REPORT 
Analytical  Method 
601  Volatile  Compounds 


Work  order  NO. : 1583 

Client  ID:0134601A 
Laboratory  ID; 1583-01 
Date  Col  1 Bcted: 12/13/89 
Dilution  Factor:  1 


%  Moisture:NA 

Matr  i :: :  Water- 

Uni  t :  ug /bott  1  e 

Date  Analyzed: 12/21/89 
Date  Con-f  i  rmed  :  12/21 /89 


* 


1  Compound 

I 

I 

*  =  =  =  =  =  =  =  =  =  =  : 


Result  Reporting 

Limit 


* 


BROMQD I CHLOROMETHANE  ND 

ER0M0F0RT1  ND 

BRQMOMETHANE  ND 

CARBON  TETRACHLORIDE  ND 

CHLOROBENZENE  ND 

CHLOROETHANE  ND 

2CHL0R0ETHYLV I NYLETHER  ND 

CHLOROFORM  ND 

CHLOROMETHANE  ND 

D I BROMOCHLOROMETHANE  ND 

12  D I  CHLOROBENZENE  ND 

13  DICHLOROBENZENE  ND 

14  D I CHLOROBENZENE  ND 

DICHLORODIFLUOROMETHANE  ND 

11  D I CHLOROETHANE  ND 

12  DICHLOROETHANE  ND 

11  DICHLOROETHENE  ND 

t-12  DICHLOROETHENE  ND 

12  DICHLOROPROPANE  ND 

c-13  DICHLOROPROPENE  ND 

t-13  DICHLOROPROPENE  ND 

METHYLENE  CHLORIDE  0.15 

1122  TETRACHLOROETHANE  ND 

TETRACHLOROETHENE  ND 

111  TRICHLOROETHANE  ND 

112  TRICHLOROETHANE  ND 

TRICHLOROETHENE  ND 

TRICHLOROFLUOROMETHANE  ND 

VINYL  CHLORIDE  ND 


0.  003 
0.  005 
0.030 
0. 003 
0.  006 
0.  013 
0 . 003 

0 .  o<:>  1 
0.002 
0.  002 
0.  004 
0.  OOS 
0 . 006 
0 . 045 
0 . 002 
0 . 00 1 
0.  003 
0 . 003 
0 .  CiO  1 
C> .  009 
0 .  005 
0 .  006 
0 . 00 1 
0 . 0<I)  1 
0 .  Oil)  1 
0 .  00 1 
0 .  003 
0.  013 
0 . 005 


ND-Not  Detected 
NA-Not  Applicable 

ANALYST:  fV\ W 


GROUP  LEADER: 


ES-ENGINEERING  SCIENCE,  INC. 


600  Bancroft  Way 
Berkeley, CA  94710 


GC  ANALYTICAL  REPORT 
Analytical  Method 
602  plus  Xylenes 


Work  Order  NO. : 1583 

Client  ID: 0134601 A 
Laboratory  ID: 1583-01 
Date  Col lected: 12/13/89 
Dilution  Factor:  1 


%  Moisture :NA 

hatr  i  :  Water- 

Unit:  ug/bott 1 e 

Date  Analyzed: 12/21/89 
Date  Con-f  i  r med  :  NA 


Compound 

Resul t 

Report i ng 
Limit 

Benzene 

ND 

C) .  O'l'S 

Chi orobenzene 

ND 

0.  005 

1,2  Di chi orobenzene 

ND 

C*  .  0  1  0 

1,3  Di chi orobenzene 

ND 

0 . 0 1 0 

1,4  Di chi orobenzene 

ND 

0 .  OCiS 

Ethyl  Benzene 

ND 

0 .  o«:)5 

Tol uene 

ND 

0 . 005 

Xylenes  <total  ) 

ND  \ 

0 .  0 1 0 

* 


* 


* 


* 


ND-Not  Detected 
NA-Not  Applicable 


•I 


ANALYST: 


GROUP  LEADER: 


ES-ENGINEERING  SCIENCE,  INC 


600  Bancroft  Way 
Berkeley, CA  94710 


GC  ANALYTICAL  REPORT 
Analytical  Method 
PESTICIDE  EPA  608 


Work  Order  NO. :  2060 

Client  ID:  125  ML  CLEAR  WMS 
0120101B 

Laboratory  ID:  2060-1 


Dilution  Factor: 


1 


Unit :ug/Bottle 
Date  Extracted ; 7/23/90 
Date  Analyzed  : 7/30/90 
Inst,  Ser.  #.  :EGC5-900730 

Date  Conf i rjned ; NA 
Inst.  Ser.  #.  :NA 


Compound 

Result 

Aldr  in 

=========== 

sssasaaBsa 

ND 

Alpha-BHC 

ND 

Beta-BHC 

ND 

Delta-BHC 

ND 

Gamma— BHC 

ND 

Chlordane 

ND 

-4, 4’-DDD 

ND 

4, 4 '-DDE 

ND 

4,4' -DDT 

ND 

Di e Idr in 

ND 

Endosul fan 

I 

ND 

Endosul f an 

II 

ND 

Endosul fan 

Sulfate 

ND 

Endr  in 

ND 

Heptachlor 

ND 

Heptachlor 

Epoxide 

ND 

Endrin  aldehyde 

ND 

Toxaphene 

ND 

PCB_1016 

ND 

PCB-1221 

ND 

PCB-1232 

ND 

PCB-1242 

ND 

PCB-1248 

ND 

PCB-1254 

ND 

PCB-1260 

ND 

ND-Not  Detected 
NA-Not  Applicable 


Reporting 
Limi  t 

ssssssssssssssaBsasKsssssssssssssss 

0.004 
0 . 003 
0 , 006 
0 . 009 
0 . 004 
0 .014 
0.011 
0 . 004 
0 .012 
0 . 002 
0.014 
0 . 004 
0 . 066 
0 . 006 
0 . 003 
0 . 083 
0.18 
0 . 24 
0.1 
0 . 4 
0.3 
0 . 2 
0.2 
0 . 2 
0 . 2 


ANALYST: 


GROUP  LEADER: 


BEt'ilJUN  1 5  1990 


I 


SEQUOIA  ANALYTICAL 

680  Chesapeake  Drive  •  Redwood  City.  CA  94063 
(415)364-9600  •  FAX  (415)  364-9233 


^ESS,  Inc. 

|;9061  San  Leandro  St. 
^Oakland.  CA  94693 
Attention:  Matthew  Macy 


Client  Project  ID: 

Sample  Descript:  500  ml  Clear  WM  Short 
Analysis  Method:  EPA  8080 
Lab  Number:  005-3691 


Sampled: 

May  23,  19* 

Received: 

May  23,  ia 

Extracted: 

Jun  8,  13 

Analy2ed: 

Jun  8,  19 

Reported:  Jun  13,  19* 

ORGANOCHLORINE  PESTICIDES  AND  PCB  S  (EPA  8080) 


Analyte 

Detection  Limit 
pg/L 

Sample  Results 
pg/L 

Aldrin . 

.  0.10  . 

.  N.D. 

sIoha-BHC . 

.  0.050  . 

.  N.D. 

beta-BHC . 

.  0.050  . 

.  N.D. 

HpIta.RHC .  . 

.  0.050  . 

.  N.D. 

namma-BHC  fLlndanel . 

.  0.40  . 

.  N.D. 

Chlordane . 

.  0.15  . 

.  N.D. 

4  4'-DDD . 

.  0.10  . 

.  N.D. 

4  4’-DDE  . 

.  0.050  . 

.  N.D. 

4  4'-DDT . 

.  0.10  . 

.  N.D. 

niptririn . 

.  0.10  . 

.  N.D. 

Frv-Ift^i  ilfan  1 .  . 

.  0.15  . . 

.  N.D. 

Prtftnciilffln  II  . 

.  0.10  . 

.  N.D, 

PnHnciil/fln  CdIfatP  . 

.  0.75  . 

.  N.D. 

Pnrtrin  .  . 

.  0.010  . 

.  N.D. 

PnHrln  alHphvHp  . 

.  0.25  . 

.  N.D. 

Hontar.hlnr .  . 

.  0.10  . 

.  N.D. 

Wontanhlnr  fivnnYirlfi  . 

.  0.10  . 

.  N.D. 

K^othnwr’hlAr  . .  . 

.  10  . 

.  N.D. 

.  0.50  . 

.  N.D. 

pr.R.mifi  ...  .  . 

.  1.0  . 

.  N.D. 

Pf.B.tOOl 

.  1.0  . 

.  N.D. 

priR.ionp  . 

.  1.0  . 

.  N.D. 

Pr.R.194P  . 

. .  1.0  . 

.  N.D. 

pnR.ipaR 

.  1.0  . 

.  N.D. 

PP-.R-IO^A 

.  1.0  . 

.  N.D. 

PCS- 1260 . 

.  1.0  . 

.  N.D. 

Artalytes  reportad  as  N.O.  war*  not  prasent  above  the  stated  limit  o(  detection. 


^  SEQUOIA  ANALYTICAL 
Victor  P.  Menon 

Project  Manager  sasei.EEE  <i> 


